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SUBSTITUTED N-PHENYL SULFONAMIDE 
BRADYKININ ANTAGONISTS 



BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention is directed to certain substituted N-phenylsulfonamide 
derivatives and related compounds. These compounds are useful as bradykinin 
antagonists to relieve adverse symptoms in mammals mediated, at least in part, by 
bradykinin including pain, inflammation, bronchoconstriction, cerebral edema, etc. 

This invention is also directed to pharmaceutical compositions comprising 
such N-phenylsulfonamide derivatives and related compounds as well as to method 
using such compounds. 
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State of the Art 

Bradykinin (BK) is known to be one of the most potent naturally occurring 
stimulators of C-fiber afferents mediating pain. It also is a potent vasodilator, 
edema-producing agent, and stimulator of various vascular and non-vascular 
smooth muscles in tissues such as uterus, gut and bronchiole. The kinin/ldninogen 
activation pathway has also been described as playing a pivotal role in a variety of 
physiologic and pathophysiologic processes, being one of the first systems to be 
activated in the inflammatory response and one of the most potent simulators of : (i) 
35 phospholipase M and, hence, the generation of prostaglandins and leukotrienes; 
and (ii) phospholipase C and thus, the release of inositol phosphates and 
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diacylgylcerol. These effect are mediated predominandy via activation of BK 
receptors of the BIG type. 

Bradykinin (BK) is a peptide composed of nine amino acids (Arg' -Pro' 
-Pro' -GIy< -Phe< - Set* -Pro' -Phe« -Arg«) (SEQ. ID. NO. 1) which, along with 
< Ivsyl-BK (kaUidin), is released from precursor kininogens by proteases tenned 
kaUikreins. Plasma kallikrein circulates as an inactive zymogen, from which active 
kafltkrein is released by Hageman factor. Tissue kallikrein appears to be .ocated 
predominandy on the outer surface of epithelial ceU membranes a. sites thought to 
be involved in transcellular -electrolyte transport. 

B2 receptors are receptors for bradykinin and kallidin; they predominate 
and are normally found in most tissues. Bl receptors are specific for [des-Arg^ 
bradykinin and [des-Arg'1 kallidin. The Bl subtype is induced by inflammatory 
process*. Bradykinin receptors have been Coned for different species, notably 
thehumanBl receptor (see J.G. Menke etal.\ and human B2 receptor J.F. 
Hess 2 ). 

The distribution of receptor Bl is very limited since this receptor is only 
expressed during states of inflammation. Two generations of peptidic antagonists 
of the B2 receptor have been developed. The second generation has compounds 
two orders of magnitude more potent as algesics than firs, generation compounds 
and the most important derivative was icatibant. The first non-peptidic antagonist 
of the B2 receptor, described in 1993, has two phosphonium cations separated by a 
modtfied ammo acid. Many derivatives of tins di-cationic compound have been 
prepared. Another non-peptidic compound antegonis, of B2 is the namral product 
Martinelline. See Elguero." See also Seabrook. 2 ' 

Two major kinin precursor proteins, high molecular weigh, and low 
molecular weight kininogen are sytuhesized in the Uver, circulate in plasma and 
are found in secretions such as urine and nasa. fluid. High molecular weight 
kmmogen is cleaved by plasma kallikrein. yielding BK, or by tissue kallikrein 
yteldmg kallidin. Low molecular weight kininoeen. h™,-» t. . "... 
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for tissue kallikrein. In addition, some conversion of kallidin to BK may occur 
inasmuch as the amino terminal lysine residue of kallidin is removed by plasma 
aminopeptidases. Plasma half-lives for kinins are approximately 15 seconds, with 
a single passage through the pulmonary vascular bed resulting in 80-90% 

5 destruction. The principle catabolic enzyme in vascular beds is the dipeptidyl 
carboxypeptidase kininase II or angiotensin-converting enzyme (ACE). A slower 
acting enzyme, kininase I, or carboxypeptidase N, which removes the carboxyl 
terminal Arg, circulates in plasma in great abundance. This suggests that it may be 
the more important catabolic enzyme physiologically. Des-Arg 9 -bradykinin as 

10 well as des-Arg 10 -kallidin formed by kininase I acting on BK or kallidin, 

respectively, are acting BKi receptor agonists, but are relatively inactive at the 
more abundant BK2 receptor at which both BK and kallidin are potent agonists. 

Direct application of bradykinin to denuded skin or intra-arterial or visceral 
injection results in the sensation of pain in mammals including humans. Kinin-like 

15 materials have been isolated from inflammatory sites produced by a variety of 
stimuli. In addition, bradykinin receptors have been localized to nociceptive 
peripheral nerve pathways and BK has been demonstrated to stimulate central 
fibers mediating pain sensation. Bradykinin has also been shown to be capable of 
causing hyperalgesia in animal models of pain. See, Burch, et al, 3 and 

20 Clark, W. G. 4 

These observations have led to considerable attention being focused on the 
use of BK antagonists as analgesics. A number of studies have demonstrated that 
bradykinin antagonists are capable of blocking or ameliorating both pain as well as 
hyperalgesia in mammals including humans. See, Amnions, W. S., etal 5 , Clark, 

25 W.G. 4 , Costello, A.H., etal 6 , Laneuville, etal.\ Steranka, et al. 8 and 
Steranka, et al 9 . 

Currently accepted therapeutic approaches to analgesia have significant 
limitations. While mild to moderate pain can be alleviated with the use of non- 
steroidal anti-inflammatory drugs and other mild analgesics, severe pain such as 
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that accompanying surgical procedures, burns and severe trauma requires the use 
of narcotic analgesics. These drugs carry the limitations of abuse potential, 
physical and psychological dependence, altered mental status and respiratory 
depression which significantly limit their usefulness. 
5 Prior efforts in the field of BK antagonists indicate that such antagonists can 

be useful in a variety of roles. These include use in the treatment of burns, 
perioperative pain, migraine and other forms of pain, shock, central nervous 
system injury, asthma, rhinitis, premature labor, inflammatory arthritis, 
inflammatory bowel disease, neuropathic pain, etc. For example, Whalley, et 
1 0 al. 10 has demonstrated that BK antagonists are capable of blocking BK-induced pain 
in a human blister base model. This suggests that topical application of such 
antagonists would be capable of inhibiting pain in burned skin, e.g., in severely 
burned patients that require large doses of narcotics over long periods of time and 
for the local treatment of relatively minor burns or other forms of local skin injury. 
15 The management of perioperative pain requires the use of adequate doses of 

narcotic analgesics to alleviate pain while not inducing excessive respiratory 
depression. Post-operative narcotic-induced hypoventilation predisposes patients to 
collapse of segments of the lungs, a common cause of post-operative fever, and 
frequently delays discontinuation of mechanical ventilation. The availability of a 
20 potent non-narcotic parenteral analgesic could be a significant addition to the 
treatment of perioperative pain. While no currently available BK antagonist has 
the appropriate pharmacodynamic profile to be used for the management of chronic 
pain, frequent dosing and continuous infusions are already commonly used by 
anesthesiologists and surgeons in the management of perioperative pain. 
25 Several lines of evidence suggest that the kallilaein/kinin pathway may be 

involved in the initiation or amplification of vascular reactivity and sterile 
inflammation in migraine. (See, Back, et al. "). Because of the limited success of 
both prophylactic and non-narcotic therapeutic regimens for migraine as well as the 
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potential for narcotic dependence in these patients, the use of BK antagonists offers 
a highly desirable alternative approach to the therapy of migraine. 

Bradykinin is produced during tissue injury and can be found in coronary 
sinus blood after experimental occlusion of the coronary arteries. In addition, 
5 when directly injected into the peritoneal cavity, BK produces a visceral type of 
pain. (See, Ness, et al. n ). While multiple other mediators are also clearly 
involved in the production of pain and hyperalgesia in settings other than those 
described above, it is also believed that antagonists of BK have a place in the 
alleviation of such forms of pain as well. 
10 Shock related to bacterial infections is a major health problem. It is 

estimated that 400,000 cases of bacterial sepsis occur in the United States yearly; 
of those 200,000 progress to shock, and 50% of these patients die. Current 
therapy is supportive, with some suggestion in recent studies that monoclonal 
antibodies to Gram-negative endotoxin may have a positive effect on disease 
15 outcome. Mortality is still high, even in the face of this specific therapy, and a 
significant percentage of patients with sepsis are infected with Gram-positive 
organisms which would not be amenable to anti-endotoxin therapy. 

Multiple studies have suggested a role for the kallikrein/kinin system in the 
production of shock associated with endotoxin. See, Aasen, et a/. 13 , Aasen, et 
20 a/. 14 , Katori, et al 15 and Marceau, et a/. 16 . Recent studies using newly available 
BK antagonists have demonstrated in animal models that these compounds can 
profoundly affect the progress of endotoxic shock. (See, Weipert, et aL I7 ). Less 
data is available regarding the role of BK and other mediators in the production of 
septic shock due to Gram-positive organisms. However, it appears likely that 
25 similar mechanisms are involved. Shock secondary to trauma, while frequently 
due to blood loss, is also accompanied by activation of the kallikrein/kinin system. 

(See, Haberland 18 .) 

Numerous studies have also demonstrated significant levels of activity of 
the kallikrein/kinin system in the brain. Both kallikrein and BK dilate cerebral 
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_ OI cm mjury (See EUis e/ fl/ 19 ^ ^ ^ 

BradykmiD W — shown to reduce cerebral edema in' animals 

after brain trauma. Based on the above, it is believed that BK antagonists should 
be useful in the management of stroke and head trauma. 

Other studies have demonstrated that BK receptors are present in the lung 
that BK can cause bronchoconstriction in both animals and man and that a 
heightened sensitivity to the bronchoconstrictive effect of BK is present in 
asthmatics. Some studies have been able to demonstrate inhibition of both BK and 
allergen-induced bronchoconstriction in animal models using BK antagonists 
These studies indicate a potential role for the use of BK antagonists as clinical 
agents in the treatment of asthma. (See Barnes-, Burch, et al. « Fuller etal * 
Jin, et aL» and Polosa, et al.*) Bradykinin has also been implicated in the 
production of histamine and prostanoids to bronchoconstriction provoked by 
inhaled bradykinin in atopic asthma - Bradykinin has also been implicated in the 
production of symptoms in both allergic and viral rhinitis. These studies include 
the demonstration of both kallikrein and BK in nasal lavage fluids and that levels of 
these substances correlate well with symptoms of rhinitis. (See, Baumgarten, et 
al. , Jin, etal. 24 , and Proud, etal. 21 ) 

In addition, studies have demonstrated that BK itself can cause symptoms of 

rhinitis. Stewart and Vavrek 28 discus ™*nt;^ * 

vavrex- discuss peptide BK antagonists and their use attains! 

effects of BK. 

A great deal of research effort has been expended towards developing such 
antagonists with improved properties. However, notwithstm(lmg ex(emive effom 
to And such unproved BK antagonists, there remains a need for additional and 
more effective BK antagonists. Two of the major problems with presently 
available BK amagonists are their low .evels of potency arc! their extremely short 
durations of activity. Thus there is a specia! need for BK antagonists having 
increased potency and for duration of action. 
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U.S. Patent 3.654.275 31 teaches that certain l,2,3,4-tetrahydro-l-acyl-3- 
oxo-2-quinoxalinecarboxamides have anti-inflammatory activity and describes the 
preparation of certain intermediates which can also be used as intermediates in the 
preparation of the compounds hereafter described. 

In addition, U.S. Provisional Patent Application Serial No. 60/378,206, 
filed May 3, 2002 discloses a variety of sulfonylquinoxalone acetamide derivatives 

as BK antagonists. 32 

In view of the above, compounds which are bradykinin antagonists would 
be particularly advantageous in treating those diseases mediated by bradykinin. 



SUMMARY OF THE INVENTION 

This invention is directed, in part, to compounds which are bradykinin 
antagonists and are useful to treat diseases or relieve adverse symptoms associated 
with disease conditions in mammals mediated at least in part by bradykinin. 
15 Certain of the compounds exhibit increased potency and are expected to also 
exhibit an increased duration of action. 

The present invention provides compounds of Formula I: 




20 

wherein 

Q is selected from the group consisting of C2-C3 alkylene, C2-C3 alkenylene 

and C2-C3 alkynylene; 

W is selected from the group consisting of O, S, and N, wherein: 
25 when W is O or S, then q is zero; and when W is N, then q is one; 
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R 1 is selected from the group consisting of aryl, substituted aryl, heteroaryl 
substituted heteroaryl, heterocyclic and substituted heterocyclic; 

R 2 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
aryl, aralkyl, heteroaryl, heteroaralkyl and heterocyclic; 
5 R 3 and R 3 ' are independendy selected from the group consisting of 

hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
alkynyl, aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, 
substituted heteroaryl, heterocyclic and substituted heterocyclic, or R 3 and R 3 ' 
together with the nitrogen atom to which they are attached form a heteroaryl, 
) substituted heteroaryl, heterocyclic, or substituted heterocyclic; 

each R 4 is independently selected from the group consisting of alkyl, amino 
substituted amino, cycloalkyl, alkoxy, aryl, heteroaryl, heterocyclic, acyl, halogen' 
mtro, cyano, hydroxy, carboxy, -C(0)OR- wherein R"> is alkyl, substituted alkyl 
aryl, or substituted aryl, and -C(0)NR»R" wherein R" and R* are independendy' 
selected from the group consisting of hydrogen, alkyl, aryl, cycloalkyl, heteroaryl 
and heterocyclic, or R» and R» together with the nitrogen atom to which they are ' 
jomed form a heteroaryl, substituted heteroaryl, heterocyclic or a substituted 
heterocyclic group; 

n is an integer of from 0 to 3; 

or pharmaceuticaUy acceptable salts, prodrugs or isomers thereof. 

Preferred R' groups include, for example, phenyl; naphth-l-yl; 
5-dimemylaminonaphth-l-yl; 2-fluorophenyl; 2-chlorophenyl; 2-cyanophenyl; 
2-methylphenyI; 2-nitrophenyl; 2-trifluoromethylphenyl; 3-chlorophenyl; 
4-methyl P henyl (tolyl); 2,5-dibromophenyl; 4-bromo-2-ethylphenyl; 
^bromo^-trifluoromethoxyphenyl; 2,3-<iichIorophenyl; 2,4-dichIorophenyl. 
3,4-dichlorophenyl; 2,5-dichlorophenyl; 3,5^ichlorophenyl; 2,6-dichlorophenyl- 
2-cUoro-4-cyanophenyl; 2-chloro-4-fluorophenyl; 3-chloro-2-methylphenyl; 
2-chloro^-methylphenyl; 5-chloro-2-methoxyphenyl; 2-chloro^-trifluoromethyl- 
phenyl; 2,4-difluorophenyl; 5-fluoro-2-methv1nh«nvi • o 
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2-methoxy-4-methylphenyl; 2-methoxy-5-bromophenyl; 2-methoxy-5-methyl- 
phenyl; 2,5-dimethylphenyl; 2-methyl-5-nitrophenyl; 3,5-di(trifluoromethyl)- 
phenyl; 4-bromo-2,5^ifluorophenyl; 2,3,4-trichlorophenyl; 2,4,5-trichlorophenyl; 
2,4,6-trichlorophenyl; 2,4-dichIoro-5-methylphenyl; 4-cMoro-2,5-dimethylphenyl; 

5 2,4,6-tri(w0)propylphenyl; 2,4,6-trimethylphenyl; 2,3,5-trimethyl-4-chlorophenyl; 
2,3,6-trimethyl-4-methoxyphenyl; 2,3,4,5,6-pentamethylphenyl; 5-chloro-l,3- 
dimethylpyrazol-4-yl; 2-methoxy carbony l-thiophen-3 -y 1 ; 2,3-dimethyl-imidazol- 
5yl; 2-methylcarbonylamino-4-methyl--thiazol-5-yl; quinolin-8-yl; thiophen-2-yl; 
l-methylimidiazol-4-yl; 3,5-dimethylisoxazol-4-yl; N-morpholino; 2,3,4-trifluoro- 

10 phenyl; 2,4-dichloro-3-methylphenyl; 2,4-4imethyl-5-chlorophenyl; 2-chloro-5- 
methylphenyl; 2-methyl-4-fluorophenyl; 2-phenoxyphenyl; 3-(4-methyl-phenoxy)- 
phenyl; 3,4-difluorophenyl; 3,4-dimethoxyphenyl; 3-chloro-4-fluorophenyl; 3- 
chloro-4-methylphenyl; 3-methylphenyl; and 6-chloro-5-bromopyrid-3-yl. 

1 5 Particularly preferred R 1 groups include 4-chloro-2,5-dimethylphenyl and 

2 ,3-dichloropheny 1 . 

For R 2 groups which are heteroaryl or heterocyclic, it is understood that 
these groups are attached to the nitrogen atom of the sulfonamide via a carbon 
atom. In any event, preferably, R 2 is hydrogen or alkyl and, more preferably, 
20 methyl, ethyl, and the like. 

When W is N, preferred R 3 groups include, for example, 

amino, 

2-[AHa-aminoacety l)piperid-4-yl]ethyl , 
4-aminobenzyl, 

25 2-[A/ L (l-amino-l-methylethylcarbonyI)piperid-4-yl]ethyl, 

2-(4-aminopheny l)ethy 1 , 
2-aminothiazol-5-ylmethy 1 , 
(2-aminopyrid-4-yl)methyl, 
benzyl, 
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2-bromoethyl, 

HS^carboxamide-Z-Cindol-S-yOethyl, 
carboxamidemethyl, 

1- carboxamide-2-(S)-methyI-butyI, 
1 -(S)-carbamyol-2-(phenyl)ethyl , 

1 -(R)-carboxamide-2-(phenyl)ethyI , 
4-carboxybenzyl, 

2- chloroethyl, 
cyanomethyl, 

2-(4-cyanophenyl)ethy 1 , 
2^4-cyanophenyIH^ 
2-(4^yanophenyl)-l^ 
cyclohexyl, 

cyclohexylmethyl, 

2-(A^cyclopropylpiperidin-4-yl)ethyl, 

1- (R)-1 ,3-di(benzyloxycarbonyl)propyl, 
1 -(S)- 1 , 3-dicarboxamidepropy 1 , 
(2-dimethylamino)ethyl f 

2- [4-(Ar, A^imethylaminojphenethyl, 

3- (dimethylamino)propyl, 

1- (S)-ethoxycarbonylethyl, 

2- ethoxyphenyl, 
ethyl, 

l-(R)^l-A^thylaminocarbonyl)^amino-«-butyI, 
HSMl-A^thylamin^^ 

HRHl-tf-ethyla^^ 

HSMl-tf-ethyla^ 

1-(R)-(1-A^thyl^^ 
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l-(S)-(l-N-ethylaminoc^ 
IKRMl-W-ethylaminocar^^ 

1- (SMl-Atethylaminoc^^ 
4-fluorophenethyl, 

5 hydrogen, 

2- hydroxy ethyl, 

2-(4-hydroxyphenyl)-l-(S)-(methoxycarbonyl)ethyl, 
2-(4-hydroxyphenyl)-l-(S)-(isopropoxycarbonyl)ethyl, 
2-(4-hy droxyphenyl)- 1 -(RMmethoxy carbony l)ethyl , 
1 0 2-(N-hydroxypyrid-4-yl)ethyl, 

2-(imidazol-4-yl)ethyl , 
2-[4-(imida£olin-2-yl)phenyl]-l^ 
2-[4-(imidazolin-2-yl)phenyl]ethyl, 

2-(indol-3-yl)ethyl, 
15 2-(indol-3-yl)-l-(S)-(methoxycarbonyl)ethyl, 

2-(indol-3-yl)-l-(R)-(methoxycarbonyl)ethyl, 

ito-propyl, 

1- (R)-(isopropoxycarbonyl)-2-(phenyl)ethyl, 
4-(methoxycarbonyl)benzyl, 

20 1 -(R)-(methoxy carbonyl)ethy 1 , 

methoxy carbony lmethyl , 
methoxy carbony lpheny Imethy 1 , 

2- methoxyethyl, 

1- (R)-(methoxcarbonyl)-2-(N^ 
25 i-(R)-(methoxycarbonyl)-2KN^^ 

2- methoxyphenyl, 

1- (R)-(methoxycarbonyl)-2-pyrid-4-yl)ethyl, 
methyl, 

2- [4-(methylcarbonylamino]phenethyl, 
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2-(4-methy lpiperazin- 1 -yl)ethy 1 , 
2-(Af-methy lpiperidin-4-y I)ethy 1 , 

(A^methylpiperidin-2-yl)methyl, 
2-(Af-methy lpiperidin-2-y l)ethy 1 , 

2-(A^methylpiperidin-3-yl)ethyl , 

2-[(Mmethyl)pyrrolidin-2-yl]ethyl , 

2^N-methyl-l,2,5,6-tetrahydropyrid~4-yl)ethyl, 
3W»ettiyI-l^ 

ethyl, 

3 -(2-methy lthiazol-5-y l)-py razol-5-y 1 , 

2-(A^-morpholino)ethyl, 

/i-hexyl, 

4-nitrobenzyl, 
phenethyl, 

l-(R)-phenylethyl, 
l-(S)-phenylethyl, 
phenyl, 

4-phenylbutyl, 

1 -(R)-2-phenylcarboxy ethyl , 

1- (R)-2-phenyl-l-(methoxycarbonyl)ethyl, 
1 -(S)-2-phenyl- 1 -(methoxycarbony l)ethyl, 
3-pheny 1-n-propy Ipy I , 

2- (phenyl)-l-(S)-(pyrroUdin-iV-ylcarbonyl)ethyl, 
2-(piperidin-AT-yl)ethyl, 

2-(piperidin-2-y l)ethy 1 , 

2-(piperidin-3-yl)ethyl , 

2-(piperidin-4-yl)ethyl , 

(piperid- 1 -yl)carbony Imethyl , 
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py razin-2-y lmethy 1 , 

2-(pyrid-2-yl)ethyl, 

2-(pyrid-3-yl)ethyl, 

2-(pyrid-4-yl-)ethyl, 

5 (pyrid-2-yl)methyl, 

(pyrid-3-yl)methyl, 

(pyrid-4-yl)methy 1 , 
2-[AKpyrid^-yl)]piperidin-4-yl]ethyl, 

2-[AT-(pyrid-3-yl)piperidin-4-yl)]ethyl, 
1 0 2-[N-(pyrid-2-yl)piperidin-4-yl]ethyl, 

2-[iV-(4-methylpyrid-2-yl)]piperidin-4-yl]ethyl, 
2-[N-(3-methylpyrid-2-yl)]piperidin-4-yl]ethyl, 
2-(pyrid-4-yl)-l-(R)-(pyrrolidin-iV-ylcarbonyl)ethyl, 
l-(R)-(pyrroUdin-A^-ylcarbonyl)-5-amino-«-pentyl, 
1 5 i-(S)-(pyCTolidin-A/-ylcarbonyl)-5-amino-n-penty 1, 

l_(R)-(pyrrolidin-N-ylcarbonyl)-2-(4-biphenyl)ethyl, 
l-(S)-(pyrrolidin-N-ylcarbonyl)-2-(4-bipbenyl)ethyl, 
l-(R)-(pyrrolidin-AT-ylcarbonyl-2-(4-iodophenyl)ethyl, 
l-(S)-(pyrrolidin-iV-ylcarbonyl-2-(4-iodophenyl)ethyl > 
20 i^).(pyiroUdin-iV^bonyl)^^utoxycarbonylainino)-n-butyl , 

l-(S)-(pyrroUdin-A^^bonyl)^^b«toxycarbonylamino)-n-butyl, 

1- (S)^yrroUdin-N-ylcarbonyl)-2-[4-(2-imi<iazolin-2-yl)phenyl]eth^ 

2- (R)-(pyrrolidin-AT-ylcarbonyl-3-phenylprop-2-yl, 
l-(R)-(pyn-olidin-7V-ylcarbonyl)-2-[4-(Ar-methylpiperi(iin-2-yl) 

25 phenyl)]ethyl, 

HS)-(pyrolidin-A^ylcarbonyl)-2-[4KA^-methylpiperidin-2-yl)phenyl)]ethyl, 

l-(R)-(pyrrolidin-N-ylcarbonyl)-2-[N-methyl-l ,2,5 ,6-tetrahydro-pyridin-4- 
yl)-phen-4-yl)]ethyl, 
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lKS)-(pyrrolidin-N-ylcarbonyl)-2-[N-methyl-l,2 > 5,6-tetrahydro-pyridin-4- 
yl)-phen-4-yl)]ethyl, 

l-(RMpyrrolidm-jV^^ 

HSMpyrroUdin-AT-ylc^^ 

l^Kpyrrolidin-W-ylcarb^ 

l-(S)-(pyrroUdin-^ylcarbonyl)-2-[N-(phenyl)piperidin-^yI)]ethyl, 

l-(R)-(pyrrolidin-A^ylcarbonyl)-2-[N-(pyridin^yl)p^ 

HS)-(pyrrolidm-tf-yl^^ 

l-(R)-(pyrrolidin-Ar-yIcarbonyl)-2-[4-(pyridin^yl)phenyl)]ethyl^ 

l-(S)-(pyrroUdin-^-ylcarbonyl)-2-[4^yridin-4-yl)phenyl)]ethyl, 

W)-(pyrrolidin-^-yl(^bonyI)-244-(pyrid-2-yl)phenyl]ethy^ 

l-(S)-(pyn-olidin-Ar-ylcarbonyl)-2-[4-(pyrid-2-yl)phenyl]ethyl, 
l-(R)-(pyrrolidm-Atylcarto^ 

l^S)-(pyrroUdin-^-ylcarbonyl)-2-[4-(pyrimidin-2-yl)phenyl]ethyl^ 
^-(pynrolidin-iV-ylcarto^ 

yl)phenyl]ethyl, 

l-(S)-(pyrroUdin-^-ylcarbonyl)-2-[4-(^r-butoxy«ffbonylpyrrol-2- 
yl)phenyl]ethyl, 

1- (SH/-butoxycarbonyl)-2-(4-hydroxyphenyl)ethyl, 
3-f-butoxycarbonyl-l-methoxycarbonylpropyl, 

2- [iV-(/-butoxycarbonylmethyl)piperid-4-yl]ethyl, 
2-[l-(r-butoxycarbonylmethyl)piperid-4-yl)]ethyl, 
l-(S)-(r-butoxycarbonyI)-3-metliylpropyl, 

1 -(R)-(/-butoxy carbony l)-3-methy lpropyl , 

l-(R)-(f-butoxycarbonyl)-2-(pheiiyl)ethyl, 
2^-/-butoxycarbonylmethyl)pyridin-4-yl-ethyl, 
1 -R-(N-pyrrolidiny Icarbon-y l)-2-(4-py ridy l)ethy 1 , 

l-S-(N-pyrrolidinylcarbon-yl)-2-(4-pyridyl)ethyl, 
l-R-l-(N-piperidinylcarbonyl)ethyl, 
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1 -S- 1 -(N-piper idiny Icarbony l)ethy 1 , 
1 -R- 1 -methyl-2-(N-piperidiny l)ethy 1, 

1- S-l-methyl-2-(N-piperidinyl)ethyl, 

1 -R- 1 -methy l-2-(4-methy lpiperazin- 1 -y l)ethyl , 
5 1 -S- 1 -methy l-2-(4-methy lpiperazin- 1 -y l)ethy 1, 

-methoxy carbony lbenzy 1 , 
1 (R)- 1 - [4-methy lpiperaziny Icarbony 1] ethyl , 
l(S)-l-[4-methylpiperazinylcarbonyl]ethyl, 

2- (N-(5-methy l-pyrimidin-4-y l)-piperidin-4-y l)ethy 1 , 
1 0 2-(N-(pyrimidin-4-y l)-piperidin-4-y l)ethy 1 , 

2-(N,N-dimethylpiperidin-4-yl)ethyl, 
2-[4-(piperidinylmethyl) phenyl]ethyl, 

2-oxo-5-phenyl-2,3-dihydro-lH-benzo[e][l,4]diazepin-3-yl, and 
4-[ 1 -(pyrid-4-y l)-piperazin-4-yl]pheny 1 . 

15 

When W is N, preferred R 3 ' groups include hydrogen, methyl, ethyl, iso- 
propyl, 2-methoxyethyl, pyrid-3-ylmethyl, and 2-(N,N-dimethylpiperidin-4- 
yl)ethyl. 

In another preferred embodiment, W is N and R 3 and R 3 ' are joined, 
20 together with the nitrogen atom to which they are bound, to form an optionally 
substituted heterocyclic including, for example, 4-(2-aminoethyl)-piperidin-l-yl; 
4-[2-(N^butoxycarbonylatnino)ethyl]piperidin-l-yl; l-(pyridin-2-yl)piperazin-4-yl; 
N-morpholino; 2-methylpiperid-N-yl; 2-(S)-carboxamide-pyrrolidin-N-yl; 
2-(R)-hydroxy-5-(S)-methoxycarbonyl-pyrrolidin-N-yl; 2-(R)-methoxycarbonyl- 
25 pyrrolidin-N-yl; 2-(S)-methoxy-methylpyrrolidin-l-yl; 3-(R)-(f-butoxycarbox- 
amido)pyrrolidin-N-yl; 3-carboxamidepiperid-N-yl; 3-hydroxypyrrolidin-N-yl; 
4-acetylpiperazin-l-yl; 4-hy droxy piper id-N-yl; and 4-methylpiperazin-l-yL 

A particularly preferred R 3 ' group is hydrogen. 

Preferred R 4 groups include, for example, chloro, fluoro and methyl. 
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Preferably, n is zero or 2. Most preferably, n is zero (i.e., all of the R 4 
groups are hydrogen). 

Q is preferably ethylene, propylene, ethenylene, propenylene, ethynylene, 
or propynylene. In addition, Q may be optionally substituted with a methyl or 
5 trifluoromethyl group. 

In one preferred embodiment, R 2 is hydrogen, methyl, or ethyl; Q is 
ethylene or propylene; W is nitrogen; n is zero, 1 or 2; q is 1; R 8 is methyl or 
hydrogen; R s , R 6 and R 7 are independently selected from hydrogen, fluoro, and 
chloro; and R 3 ' is hydrogen, methyl, ethyl, or isopropyl. Such compounds are 
10 represented by formula II as follows: 




fjJ — R 3 
R 3 " 



R 5 



n 



wherein R 1 and R 3 are as defined above; and pharmaceutically acceptable salts 
15 thereof. 

In one preferred embodiment, R 2 is methyl, Q is ethylene, W is nitrogen, n 
is zero (all R 4 groups are hydrogen), q is one and R 3 ' is hydrogen. Such 
compounds are represented by formula Ha as follows: 



R1 - S ° 2 \ N /CH 3 



20 




na 



-19 
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wherein R 1 and R 3 are as defined above; and pharmaceutical acceptable salts 



thereof. 



In another particularly preferred embodiment, R 2 is methyl or ethyl; Q is 
ethenylene; R 8 is hydrogen or trifluoromethyl; W is nitrogen; n is zero (all R 4 
groups are hydrogen); q is one; and R 3 ' is hydrogen or methyl. Such compounds 
are represented by formula HI as follows: 




10 



(including both cis and trans isomers) wherein R 1 and R 3 are as defined above; and 
pharmaceudcally acceptable salts thereof. 

In another embodiment, R 2 is methyl, Q is ethenylene, W is nitrogen, n is 
zero (all R 4 groups are hydrogen), q is one and R 3 ' is hydrogen. Such compounds 
are represented by formula Ula as follows: 

R^-SO^ /CH 3 



15 




(including both cis and trans isomers) wherein R 1 and R 3 are as defined above; and 
pharmaceutically acceptable salts thereof. 
20 In another embodiment, R 2 is methyl, Q is ethynylene, W is nitrogen, n is 

zero, q is one and R 3 ' is hydrogen or methyl. Such compounds are represented by 
formula IV as follows: 
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R 



N 




IV 

wherein R' and are as defined above; and pharmaceutical^ acceptable salts 
thereof. 

In another embodiment, R 2 is methyl, Q is ethynylene, W is nitrogen, n is 
zero, q is one and R 3 ' is hydrogen. Such compounds are represented by formula 
IV as follows: 




10 



IVa 



15 



wherein R 1 and R 3 are as defined above; and pharmaceuticaUy acceptable salts 
thereof. 

In another particularly preferred embodiment, R 2 is methyl, Q is propylene, 
W is nitrogen, n is zero, q is one and R 3 ' is hydrogen or methyl. Such compounds 
are represented by formula V as follows: 
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wherein R 1 and R 3 are as defined above; and pharmaceutical^ acceptable salts 
thereof. 

5 In another embodiment, R 2 is methyl, Q is propylene, W is nitrogen, n is 

zero, q is one and R 3 ' is hydrogen. Such compounds are represented by formula 
Va as follows: 




10 va 

In those cases where the compounds of Formulas I-V exist as optical or 
geometric isomers, the above formulas are intended to represent isomer mixtures 
and also the individual BK antagonist. 

In the cases of Formula II , the compounds exist as positional cis- or trans- 
15 isomers and Formula II is intended to represent both mixtures as well as the 
individual BK antagonist. 

Compounds within the scope of this invention include those set forth in 
Tables I-IV (where in Table I, Q is ethylene; in Table H, Q is ethenylene; in Table 
m, Q is ethynylene; and in Table IV, Q is propylene ) as follows: 

20 
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Table I 



R 1 — SO 




R5 



n 



(R 3 R s , R 6 , R 7 , R 8 and are hydrogen unless otherwise noted) 
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2.3- dichloro-phenyl 
2,5-dimefliyl-4-chlorophenyl 

3 .4- <iichloro-phenyl 
2,5-dimethyl-4-chlorophenyl 
2 ,5 -dimethy l-4-chlorophenyl 



R 5 , R 6 , 

R\R 8 I R 2 



R 3 / R 3 ' 

R 3 ' = -CHi 
R 3 = 2-(N-methyl-piperidin-4-yl)ethyl 
-<R , S)-methoxycarbonylbenzyl 
-(R, S)-methoxycarbonylbenzyl 

2-(N-etiaylpiperidin-4-yl)efliyl 
2-(N-methylpiperidin-4-yl)ethyl 



67 



2,3-dichlorophenyl 



H 



2-(N-methylpiperidin-4-yl)ediyl 



68 



69 



2,5-dimethyl-4-chlorophenyI 
2,5-dimethyl-4-chlorophenyl 



CH3 



CH3 



1(R or S)-l-[4- 
ethylpiperazinylcarbonyl]efliyl 

1(S or R)-l-[4-methyl 
piperazinylcarbonyl]ethyl 



70 



2,5-dimethyl-4-chlorophenyl 



CHa 



2-(N-(3-methylpyrid-2-yl)-piperidin-4- 

yl)ethyl 



71 



72 



2,5-dimethyl-4-chlorophenyl 



CHb 2-(N,N-dimethylpiperidin-4-yl)ethyl 



2,5-dimefliyl-4-chlorophenyl 



R 6 and 
R 7 =C1 



H 



2-(N-mediylpq>eridin-4-yl)ethyl 



R3* = methyl 



73 



2,4-dichloro-3-methylphenyl 



R 6 and 
R 7 = CI 



H 



2-(N-methylpiperidin-4-yl)ethyl 



R3' = methyl 



74 



2,5-dimemyl-4-chlorophenyl 



CH2CH3 



2-(N-(pyrid-4-yl)-piperidin-4-yl)ethyl 



R3' = methyl 



75 



3-(4-methylphenoxy)-phenyl 



CHs 



2-(N-methylpiperidin-4-yl)ethyl 



76 



2,5-dimethyl-4-chlorophenyl 



CH2CH3 



2-(N-(pyrid-4-yl)-piperidin-4-yl)ethyl 



R3' = ethyl 



77 



2,5-dimethyl-4-chlorophenyl 



CH2CH3 



2-oxo-5-phenyl-2,3-dihydro-lH- 
benzo[e][l ,4]diazepin-3-yl 



78 



79 



2,5-dimethyl-4-chlorophenyl 
2,5-dimethyl-4-chlorophenyl 



R 5 and 
R 6 = CI 

R 6 and 
R 7 = CI 



H 



2-(N-methylpiperidin-4-yl)ethyl 



R3' = methyl 



CH3 2-(N-methylpiperidin-4-yl)ethyl 
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1 Ext 


M # 


R 7 , R' 


' R 2 


J R 3 / R y 






R 3 and 
R 6 = F 




2-(N-methylpiperidin-4-yI)etfayl 


1 80 


1 2,5-dimetfayl-4-chloropheny] 


l] 


1 H 


J R3' = methyl 










2-(N-methylpiperidin-4-yl)ethyl 


81 




1 

■ 


|CH2CH 


3 R3' = isopropyl 


1 82 


1 2,5-dimethyl-4-chlorophenyl 


R s and 
1 R 6 = F 


1 CHa 


2-(N-methylpiperidin-4-yI)ethyl 
J R3' = methyl 


83 


1 **f J "uune my i-^-cnioropneny 1 


R 8 = 
| CHb 


1 CBb 


2-(N-(pyrid-4-yl)-piperidin-4-yl)emyl 


1 84 


1 2,5-dimethyl-4-chlorophenvl 


R 8 = 

1 vIU 


1 fW. 


2-(N-(pynd-4>yl)-piperidin-4-yl)ethyl 


1 85 


2 ,5-dime thyl-4-chlorophenyl 


1 R 8 = 

[CHs 


CH3 


2>(N-(pyrid-4-yl)-piperidin^-yl)etfayl 
1 2-(N > N-dimetfaylpiperidin-4-yl)ethyl 


1 86 

1 87 | 


| 4-methylphenyl 




1 H 


! 3-chloro-4-methylDhenvI 






I O /XT XT rl«vnAAL..I - • • • a <a v . 

, jN-dimetnylpipendin-4-yl)ethvl 

1 O /XT XT -* * 1 • • « • < _ . 

1 2-(N , N-dimethy lpipendin-4-yl)ethyl 


88 1 


3-chloro-2-methylphenvl 1 




' W 1 
in 


89 [ 


3 ,4-dichlorophenyl 




H 


i 1 ^ » ^ -uime my ipipenain-4-y 1 Jetny 1 


90 J 

91 1 

92 | 


2-fluorophenyl ~"| 




1 


O /"XT XT -i * _, « • • «• - 

2>(N,N-dimethylpipendin-4-yl)ethyl 


2,5-<limethyl-4-cliIoroDhenvl 




1 


2^-methylpiperidin^-yl)ethyl 


2,5-dimethvl"4-chloroDhenvl 1 




TT i 


2-(N > N-dimethylpiperidin-4-yl)ethyl 
2-(N-(4-methylpyrid-2-yl)-piperidin-4- 


93 1 


2,5-dimethyl«4-chlorophenyl | 




CHb 1 


94 

95 1 

96 | 


2,4-dichlorophenyl f 




CHb 


2-(N,N-dimethylpiperidin-4-yl)etfayl i 


2 > 5-dimethyl-4-chIorophenyl 1 


n 


□H2CH3 


2-(N-methylpiperidin-4-yl)etfayl 


2,5-dimethyl-4-chlorophenyl 


M 


-H2CH3 J 


2-(N-methylpiperidin-2-yl)ethyl 


97 1 


2,5-dimethyl-4-chlorophenyl 


h 


:H2CH3| 


2-(N-methylpiperidin-3-yI)ethvl 
2-^,N-dimethylpiperidin-4-yl)ethyl 
2-(N , N-dimethylpiperidin-4-yl)ethy 1 
2-(N,N^iimethyIpiperidin-4-yl)ethyl 


98 1 


phenyl | 




CHs [ 


99 1 


2,3-dichlorophenyl T 




CH3 1 


100 1 


2-chlorophenyl | 




CH3 1 


101 1 


2-methylphenyI T 




CH3 I 


2^,N^imethyIpiperidin-4-yl)etbyl 
2-(N,N-dimethylpiperidin-4-yl)ethyl 
2-(N > N-dimethylpiperidin-4>yl)ethyl 
2-(N, N-dimethylpiperidin-4-yl)ethyl | 


102 | 


3-chlorophenyl ( 




CH3 1 


103 1 


3-methylphenyl | 




CH3 1 


104 1 

105 \2 


2,4,5-trichlorophenyl J 




CH3 1 


l,4-dimethyl-5-chlorophenyl 




CHa 1 


2-(N t N-dimethylpiperidin^-yl)ethyl 
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R 1 


R s , R 6 , 1 
R 7 ,R 8 


A 1 

R 1 


R 3 / R 3 


106 


2,5-<iiinethylplienyl | 




CHs 1 


2-(N ,N-dimethylpipendm^yl)ethyl 


107 


2,5-dichlorophenyl | 




CHa | 


2-(N,N-dimethylpiperidm^yl)ethyl 


108 


2,6-dichlorophenyl | 




CHs 1 


2-(N,N-dimethylpipendin-4-yl)ethyl 


109 


2-methoxy-5-chlorophenyl J 




CHa 1 


2-(N,N-dimethylpipendm-4-yl)ethyl 


110 


2-methyl-5-fluorophenyl J 




CHa 1 


2-(N ,N-dimethylpipendin-4-y l)ethy 1 


111 


2-chloro-5-methylphenyl 




CHs 


2-(N,N-dimetbylpiperidin-4-yl)ethyl 


112 


3-fluoro-4-methylphenyl 




CHs 


2-(N, N-dimethylpipendin-4-yl)ethyl 


113 


naphthyl 




CH> 


2-(N ,N-dimethylpiperidin-4-y I)ethy I 


114 


3 , 4-difluoropheny 1 




CHs 


j 2-(N ,N-dimethy lpiperidin-4-yl)ethyl 


115 


3-chloro-4-fluorophenyl 




CHs 


2-0^,N-dimethylpq>eridin-4-yl)ethyl 


116 


3 ,4-dimethoxyphenyl 




CHs 


2-(N , N-dimethy lpiperidin-4-yl)ethy 1 


117 


2-chloro-4-cyanophenyl 




1 CHs 


1 2-(N,N-<iimethylpiperidin-4-yl)ethyl 


118 


2,5-dimethyl-4-chlorophenyl 




1 CHs 


1 2-(N,N^imethylpiperidin-4-yl)ethyl 


119 


2,5-dimethyl-4-chlorophenyl 




J CHs 


2-(N-(4-methylpyrid-2-yl)-piperidin-4- 

yl)ethyl 

| R3' = methyl 



120 



2,4,6-trimethylphenyl 



CHa 2-(N,N-dimethylpiperidin-4-yl)ethyl 



121 



naphthyl 



CHb 2-(N,N-dimetoylpiperidin-4-yl)ethyl 



122 



4-chlorobenzo[c] 
[1 ,2,5]oxadiazol-7-yl 



CHj 2-(N,N-dimethylpiperidin-4-yl)ethyl 



123 



2-phenoxyphenyl 



CHa 2-(N,N-dimethylpiperidin-^yl)ethyi 



124 



2,3 ,4-trifluorophenyl 



CHb 2-(N,N-dimethylpiperidin-4-yl)ethyl 



125 



2-chloro-4- 
(trifluoromethyl)phenyl 



CH3 2-(N, N-dimethy lpiperidin-4-yl)ethyl 



126 



2-methyl-4-fluorophenyl 



CHa 2-(N,N-dimethylpiperidin-4-yl)ethyl 



6-chloro-5-bromopyrid-3-yl 
3 ,5-dichlorophenyl 



CHb 
CHa 



2-( N,N-dimethylpiperidin-4-yl)ethyl 
2-(N ,N-dimethylpiperidin-4-y l)ethy 1 



129 



3,5-dichlorophenyl 



CHa 2-(N,N-dimethylpiperidin-4-yl)ethyl 



130 



2 , 5-dimethyl-4-chlorophenyl 



CH2CH3 



2-(N-(pyrimidin-4-yl)-piperidin-4- 

yl)ethyl 



131 



2, 5-dimethyl-4-chIorophenyl 



CH2CH3 



2-(N-(5-methyl-pyrimidin-4-yl)- 
piperidin-4-yl)ethyl 



132 



133 



2,5-dimethyl-4-chlorophenyl 



2,5-dimethyl-4-chlorophenyl 



CHa f 2-[4-(piperidinylmethyl) phenyl]ethyl 



CHa 



134 



2,6-dichlorophenyl 



CH2CH3 2-(N-methylpiperidin-4-yl)ethyl 
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Particularly preferred compounds include the following compounds and 
pharmaceutically acceptable salts thereof: 



5 3-[2'-{(4 n -chloro-2", 5 n Kiimethylbenzene)-N'-methylsulfonamido}-phenyl]- 

N-[l-(R)-l-(N n -pyrroUdmylcarbonyl)-2^4-pyridyl)em-l-yl]propionamide(l); 

3-[2'-{(4 n H;Mo^o-2^5"<limemylbenzene)-N'-memylsulfonanndo}-phenyl]- 
N-[2-(N"-memylpiperidin-4-yl)eth-l-yl]propionamide (2)- 

10 

3-[2'-{(4 n K;ldo^o-2^5 n Kiimemylbenzene)-N'-memylsulfonanlido}-phenyl]- 
N-[ 1 -(R)- l-(N"-piperidiny lcarbonyljeth- 1 -y l]propionamide (3) ; 

3-[2'-{(4 n ^hlo^o-2^5 ^ -dimemylbenzene)-N'-memylsulfonamido}-phenyl]- 
15 N-[l-(S)-l^''-piperidinylcarbonyl]eth-l-yl]propioiiamide (4); 

3-[2'-{(4"-cWoro-2%5 n ^iimemylbenzene)-N'-memylsulfonamido}-phenyl]- 
N-[2-{NM4-memylpyrid-2-yl)}piperidm^-yl]eth-l-yl]propion-amide(5); 

20 3-[2'-{(4 fl K:Moro-2\5 n -dimethylbenzene)-N'-methylsulfonamido}-phenyl]- 
N-[l-(R)-l-(N"-pyrroUdmylcarbonyl)-2-(4-pyridylphen^yl)em-l-yl]propionamide 

(<»); 

3-[2'-{(4"<moro-2^5 n -d , methylbenzene)-N'-methylsulfonamido}-phenyl]- 
25 N-[(2-N " -piperidinyl)eth- 1 -yl]propionamide (7) ; 

3-[2'-{(4 n -chloro-2" ,5 n -dimethylben2ene)-N'-methylsulfonamido}-phenyl]- 
N-[(2-pyrid-4-yl)eth-l-yl]propionamide(8); 

30 3-[2'-{(4 ^ ^mo^o-2^5Mmlemylbenzene)-N'-memylsulfonanlido}-phenyl]- 
N-[2-{N"-{(2-pyridyl)piperidin-4-yl}eth-l-yl]propionamide(9); 

3-[2'-{(4"^mo^o-2^5 ,, ^mlemylbenzene)-N'-methylsulfonamido}-phenyl]- 
N-[2-(N"-ethylpiperidin-4-yl)eth-l-yl]propionamide (10): 

35 

3-[2'-{(4 "-chloro-2 " ,5 n Kiimethylbenzene)-N'-methylsulfonamido}-phenyl]- 
N-[1-(S)-1 -memyl-2-(N''-piperidinyl)eth-l-yl]propionamide (11); 

3-[2'-{(4• , ^Moro-2^5 ,, Kiunemylbenzene)-N'-memylsulfonanlido}-phenyl]- 
40 N-[2-{N''-(pyrid^yl}piperidin-4-yl)eth-l-yl]propionamide (12); 
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3-[2'-{(4 n ^Wo^o-2^5 ^ -dimethylbenzene)-N'-methylsulfonamido}-phenyl] 
N-[lKR)-l-methyl-2-(N"-piperidinyl)eth-l-yl]propionamide (13) ; 



5 



10 



15 



3-[2'-{(4"-cWoro-2\5"-<iimethylbenzene)-N'-methylsulfonamido}-phenyl]^ 
N-[2-{N''-(3-methylpyrid-2-yl>piperidin^yl)eth4-yl]propion-amide(14); 

3-[2'-{(4" -chloro-2 " ,5 " -dimethylbenzene)-N'-methylsulfonamido>-phenyl]- 
N-[lKS)-l-methyl-2-(4-methylpiperazin-l-yl)eth-l-yl]propion-amide(15); 

3-[2'-{(4"^bloro-2\5 n ^imethylbenzene)-N'-methylsulfoiiamido}-phen^ 
N-[l-(R)-l-methyl-2K4-methylpiperazin-l-yl)eth-l-yl]propionamide(16); 

3 _ [ 2^(4"K;Moro^5 ,, -dimethylbenK^^ 
N-methyl-N-2^"-methylpiperidin-4-yl)eth-l-yl]propionamide(17); 

3-[2'-{(2" ,3 " <licbJorobenzene)-N'-methylsulfonamido>phenyl]-N-methyl-N- 
2-[(N''-methylpip'eridin-4-yl)eth-l-yl]propionamide(18); 

3-[2'-{(2^5"^imethyl^ ,, -cMo^obenzene)-N'-methylsulfonaInido}-phenyl]- 
20 N-[(a-(R,S)-methoxycarbonyl)benzyl]propionamide (19); 

3-[2'-{(2 M ,3 "^cblorobenzene)-N'-methylsulfonanudo}phenyl]-N-N-[(a- 
(R,S)-methoxycarbonyl)benzyl]propionamide (20) ; 

25 3-[2'-{(4"-chloro-2" ,5 "-dimethylbenzene)-N'-etbylsulfonainido}-pheiiyl]-N-[2- 

(N"-ethylpiperidin-4-yl)eth-l-yl]propionamide(21); 

3-[2'-{(4"-chloro-2 " ,5 " -dimethylbenzene)sulfonamido}-phenyl]-N-[2-(N"- 
methylpiperidin-4-yl)ethy l]propionamide (66) ; 



30 



3-[2'-{(2" ,3 "-dichlorobenzene)sulfonamido}-pbenyl]-N-[2-(N"- 
methylpiperidin-4-yl)ethyl]propionamide(67); 



a-p'-f^-cMoro^" ,5 M -dimethylbenzene)-N'-methylsulfonamido}-phenyl]- 
35 N-[1(R or S)-H4-methyl piperazinylcarbonyl)ethyl]propion-amide (68); 

3-[2'-{(4"^moro-2\5"-dimethylbenzene)-N'-methylsulfonamido}-phenyl] 
N-[1(S or R)-l-(4-methyl piperazinylcarbonyl)ethyl]propion-amide (69); 



40 



3-[2'-{(4 n ^Woro-2\5 n ^imethylbenzene)-N'-methylsulfonamido}-phenyl]- 
N-[2-{N"K3-methylpyTid-2-yl)}piperidin-4-yl]ethyl]propion-ainide(70); 

3-[2'-{(4"-cWoro-2\5 M ^imethylbenzene)-N'-methylsulfonamido}-phenyl] 
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N-[2^^N"Klimethylpiperidin-4-yl)ethyl]propionamide(71); 

vj 3 : [2 !l (4 "^ Wo ^ 

^ N-methyl-N-[2-(N''-methylpiperidto^-yl)ethyl]propion^^ * 

xt Jll'r'^ 3 ""^^y 1 - 2 " ' 4 "^ ic Worobenzene)sulfonamido}-4,5Klichlorophenvll- 
N-memyl-N-[2-(N»-m^^^ (73); 

m u 3 :?'"£ 4 "^ Wor ^ 2 "* 5 "^™ e ^^ 

10 methyl-N-[2-[N»^yrid^^ (74); 

ra /m« 3 " [2 'i (3M4 """ me&yI P heno ^> b ^ ene )-N'-methylsi^ 
[2-^''-methylpiperidin-4-yl)ethyl]propionaniide (75); 

15 , M 3 ;P^ 4n ^ moro " 2n ' 5 "^^ 

ethyl-N-[2-[N"-(pyrid-2-y^^ (76); 

^-{(f^hloro^" » 5n ^™ e %^^ne)-N'^thylsulfonamido}phenyll-N- 
^ I 2 ^o-5-phenyl-2,3^ydro^^^ 

3-[2'-{(4"<hloro^5"sIimethylte^ 6- 
<teMorophenyl]-N-ra^^ 

, c tt 3 -p^ 4 "^ Uor °-^S n Kiimethyfo^^ 5- 
25 *cMoropheny^N-[2-(N^^ 

3-[2'-{(4"^Moro-2%5Mimethylbenzene)-N'-methylsulfoiwinido> 6- 
d tf™rophenyl]-N-me^^ 

30 3 -[ 2 '-{( 4 "^Woro^5"^^^^ 

*opropyl-N-[2-(N^me^^ (81); 

3 -p4( 4 "^Moro^5"^imemylb^ 6- 
^ ^ u ^ophe n yl]-N-methyl-N-[2-(N''-methyl P i P eri^ 

„ n^rf^ 2 '"^^ 

p£°yq-N-[2-{N^^ 

Phenyl]-N-[2-{NM P yr^^ (Isomer A, of 



racemic mixture) (84); 
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3-methyl-3-[2'-{(4"^Moro-2'\5"Hiimethy^^ 
phenyl]-N-[2-{N"-(pyrid^yl}piperidin-^yl)ethyl]propionamide (Isomer B, of 

racemic mixture) (85); 

5 3-[2'-{(4"-methylbenzene)sulfonamido}-phenyl]-N-[2-(N",N"- 
dimethylpiperidin-4-yl)ethyl]propionamide (86) ; 

3-[2'-{(3 n -cWoro^ n -memylbenzene)siilfonamido}-phenyl]-N-[2-(N'',N''- 
dimethylpiperidin-4-yl)ethy l]propionamide (87) ; 

10 

3_[2'-{(2 n -memyl-3"^bJorobenzene)sulfonamido}-pb.enyl]-N-[2-(N",N"- 
dimemylpiperidin-4-yl)ethyl]propionamide (88); 

3-[2'-{(3 " ,4 n ^icmorobenzene)-N'-methylsulfonamido}-phenyl]-N-[2- 
15 (N'SN''^imemylpiperidin-4-yl)ethyl]propionamide (89); 

3-[2'-{(2 B -fluoroben2^e)smfonamido}-phenyl]-N-[2-(N'',N''- 
dimethylpiperidin-4-yl)etliyl]propionamide (90); 

20 3-memyl-3-[2'-{(4 M -cMoro-2^5"^imemylbenzene)-N'-memylsmfonamido}- 
phenyl]-N-[2-(N"-memylpiperidin-4-yl)ethyl]propionamide (91); 

3-[2'-{(4"-cbJoro-2",5"-dimemylbenzene)sulfonaimdo}-pheriyl]-N-[2-(N'',N''- 
dimethylpiperidin-4-yl)ethyl]propionamide (92); 

25 

3-methyl-3-[2'-{(4 "-chloro-2 " ,5 n -dimethylbenzene)-N'-methylsulfonamido}- 
phenyl]-N-[2-{N"K5-memylpyrid-2-yl)}piperidm^yl]emyl]propionainide(93); 

3-[2'-{(2^4 B ^cbJoroben2«ne)-N , -memylsulfonamido}-phenyl]-N-[2- 
30 (N'^N''Hlimemylpiperidin-4-yl)ethyl]propiollamide (94); 

3-[2'-{(4"^Woro-2",5''-dimemylben^ne)-N'^mylsulfonaimdo}-p^ 
[2-(N"-methy lpiperidin-4-y l)ethy l]propionamide (95) ; 

35 3-[2'-{(4"-chloro-2" ,5 M Klimemylbeiuene)-N'^mylsulfonamido}-phenyl]-N- 

[2-(N''-memy lpiperidin-2-y l)ethyl]propionamide (96) ; 

3_[2'-{(4 n ^Woro-2",5''-dimemylben2ene)-N'^mylsmfonamido}-pbeiiyl]-N- 
[2-(N"-methylpiperidin-3-yl)ethyl]propionamide (97); 

40 

3-[2'-{benzene-N'-methylsulfonamido}-phenyl]-N-[2-(N",N"- 
dimethylpiperidin-4-yl)ethyl]propionamide (98); 
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3-[2'-{(2",3 "Kiicmorobenzene)-N / -methylsulfonamido}-phenyl]-N-[2- 
(N" , N"-dimethy lpiperidin-4-y l)ethy l]propionamide (99) ; 

3-[2'-{(2 n ^hlorobenzene)-N'-m^^^ 
dimethylpiperidin-4-yl)ethyl]propionamide (100) ; 

3-[2'-{(2"-methylbenzene)-^ 
dimethy lpiperidin-4-y l)ethy IJpropionamide (101) ; 

3-[2'-{(3 n ^Morobenzene)-N'-m^ 
dimethylpiperidin-4-yl)ethyl]propionamide (102); 

3-[2'-{(3 M -me%ibenzene)-N'-m^ 
dimethylpiperidin-4-y l)ethy l]propionamide (103) ; 

3-[2'-{(2 \ 4 \5 " -tricMorobe^^ 
(N'\N # 'Klimetliylpiperidin^-yl)ethyl]propionanu (104); 

3-[2'-{(2 " ,4 "-dichloro-5 "-methylbenzene)-N'-methy^ 
N-[2^'\N''-dimethylpiperidin^yl)ethyl]propionami (105); 

3-[2'-{^5"^imethylbenzene)^^ 
(N f \N''^imethylpiperidin^-yl)ethyl]propionamide (106); 

3-[2'-{^5 f '^cWorobenzene)-N^^ 
(N'\N w -^iimethylpiperidin^-yl)ethyl]p (107); 

3-[2'-{(2^6 ,, ^icMo^oben^^ 
(N^N"-dimethylpiperi(^ (108) ; 

3-[2'-{(2"-methoxy-5 tt K;Mo 
(N'%N f/ ^imethylpiperidin^yl)ethyl]propionamide (109) ; 

3-[2'-{(2"-methyl-5 n -fluorobera 
(N'\N r 'Hiimethylpiperidin^yl)ethyl]propionamide (110); 

3-[2'-{(2 n ^Moro-6"-methylbenrc^ 
(N" ,N''-dimethy lpiperidin-4-yl)ethyl]propionamide (111); 

3-[2'-{(3 n -fluoro-4 n -methylbenzene)-N'-meto^ 
(N" ,N' f H3imethylpiperidin^yl)ethyl]propionamide (112); 

3-[2'-{(naphthal-2-yl)-N'-m^ 
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dimethylpiperidin-4-yl)ethyl]propionamide (113); 

* 

3.[2'-{(3 n ,4 n ^ifluoroben2«ne)-N'-methylsulfonamido}-phenyl]-N-[2-(N'',N''- 
dimethylpiperidin-4-y l)ethy l]propionamide (1 14) ; 

5 

3_[2'-{(3 n ^Woro-4"-fluorobenzene)-N'-methylsulfonainido}-phenyl]-N-[2- 
(N" ,N"-dimethylpiperidin-4-yl)ethyl]propioiiaiiiide (115); 

3.[2'-{(3\4 n -dimethoxybenzene)-N'-methylsulfonamido}-pheiiyl]-N-[2- 
1 0 (N" ,N"-diinethylpiperidin-4-yl)ethyl]propionamide (116); 

3-[2'-{(2"^Moro^"^yanobenzene)-N'-methylsulfonamido}-phenyl]-N-[2- 
(N" ,N"-dimethylpiperidin-4-yl)ethyl]propionamide (117); 

1 5 3-[2'-{(2" ,4"-dichloro-5 n -methylbenzene)-N'-niethylsulfonamido}-phenyl]- 

N-[2-(N" ,N"^imethylpiperidin-4-yl)ethyl]propionamide (118); 

3_[2'-{(4"-chloro-2 " ,5 n -dimethylbeiieene)-N'-me1hylsiilfonamido}-phenyl]- 
N-inelhyl-N-[2-{NM4-methylpyrid-2-yl)}piperidin^ 

20 

3-[2'-{(4-chloro-2 " ,5 " ^iimethylbenzene)-N'-methylsulfonamido}-phenyl]-N- 
[2-(N w ,N''-^imethylpiperidin-4-yl)ethyl]propionamide (120); 

3-[2'-{(naphthalyl)-N'-methylsulfonamido}-phenyl]-N-[2-(N",N"- 
25 dimethylpiperidin-4-yl)ethyl]propionamide (121); 

3-[2'-{(4^morobenzo[c][l,2,5]oxadiazol-7-yl)-N'-methylsulfonainido}- 
phenyl]-N-[2-(N'\N''-dimethylpiperidin^yl)elliyl]propioiiamide (122); 

30 3_[2'-{(2 B -phenoxybenzene)-N'-methylsulfonamido}-phenyl]-N-[2-(N'\N''- 
dimethylpiperidin-4-yl)ethyl]propionamide (123); 

3-[2'-{(2"3\4"-trifluorobenzene)-N'-methylsiilfonamido}-phenyl]-N-[2- 
(N" ,N"-dimethy lpiperidin-4-yl)ethyl]propionamide (124) ; 

3-[2'-{(2 n ^hloro^"-trifluoromethylbenzene)-N'-metbylsulfonainido}- 
phenyl]-N-[2-(N" ,N"-dimethy lpiperidin-4-yl)ethy l]propionamide (125) ; 

3-[2'-{(2"-methyM n -fluorobenzene)-N'-methylsulfonamido}-phenyl]-N-[2- 
40 (N",N"-dimethylpiperidin-4-yl)ethyl]propionamide (126); 

3-[2'-{(3^5Michlo^op^yid-2-yl)-N'-methylsulfonamido}-phenyl]-N-[2- 
(N" ,N"-dimethylpiperidin-4-y l)ethyl]propionamide (127) ; 
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10 



15 



20 



3-[2'-{(2 " ,3 " ,4 "-tricmorobenzene)-N'-methyls\ilfonainido}-pIienyn-N-r2- 
(N'^N''-dimethylpipe^idin-4-yl)ethyl]p^opionamide (128); 

3-[2'-{(3 " ,5 n -dichlorobenzene)-N'-methylsulfonamido}-phenyl]-N-[2- 
(N'\N''^imetbylpiperidin-4-yl)ethyl]propionamide(129); 

3-[2'-{(4 n n:hloro-2\5"^imethylbeii2ene)-N'^thylsulfonainido}phenyn 
methyl-N-[2-D^-(pyriimdm^^ tffa. 

3 -f2'-{(4 n -cMoro-2\5 n Klimethylbeiizene)-N'^thylsulfonamido}phenyl^ 
methyl-N-[2-[NMS-methylpyr^^ 

H24(4"^Moro^5 n -dimethylbeiizere 
methyl-N-[2-[4-(piperidinylmethyl)phenyl]ethyI]propionamide (132); 

3-[2'-{(4" -chloro-2 " ,5 "-Kiimethylbenzene)-N'-methylsulfonamido}phenyl]-N- 
methyl-N-{2-[3H-pyrrolo[3,2-b]pyrid-2-yl]ethyl}propionamide (133); and 

M2H(2\6"-dicMorobenzene)-N'-e%lsulfona^ 
methylpiperidin-4-yl)etliyl]prqpionamide(134) 

and pharmaceutically acceptable salts thereof. 



25 



Table H 



30 



r 



N — R3 

R3' 



(R and R are hydrogen unless otherwise noted) 



Ex# 


R 1 


R 8 


R 2 


R 5 


22 


2 , 5-dimethy 1-4-chloropheny 1 




-CH 3 


1 -(R)-(N-pyrrolidiny lcarbon-y l)-2-(4- 

pyridyl)ethyl 


23 


2 , 5-dimethy 1-4-chloropheny 1 




-CH 3 


2-(N-methylpiperidin-4-yl)ethyl 
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R 1 



24 I 2 , 5-dimethy 1-4-chloropheny 1 



25 2 , 5-dimethyl-4-chloropheny 1 



26 2,5-dimethyl-4-chlorophenyl 



27 2 , 5-dimethy 1-4-chloropheny 1 



28 2,5-dimethyl-4-chlorophenyl 

29 2, 5-dimethy 1-4-chlorophenyl 



K 



8 



R 2 

CHa 



R- 



1 -(R)-l-(N-piperidinylcar-bonyl)ethyl 



-CH3 I l-(S)-l-(N-piperidinylcar-bonyl)ethyl 

2-[N-(4-methylpyrid-2-yl)piperidin-4- 

yl]ethyl 



-CHa 



-CHa 



1 -(R)-(N-pyrrolidinylcarbon-yl)-2-[(4- 
pyridyl)phen-4-yl]ethyl 



-CHa 
-CHa 



2-(N-piperidinyl)ethyl 



2-(4-pyridyl)ethyl 



^0 


2 5-dimethvl-4-chloroDhenvl 




-CHa 


2-[N-(2-pyridyl)piperidin-4-yl]ethyl 




9 S-Himpthvl-4.-clilorfir)heTivl 

^ 9 •J'UiiXLdJJLjr 1"~*T~V<H1.VJ1. vj^xxV'Xijr * 




-CHa 


2-[N-(ethyl)piperidin-4-yl]ethyl 


1 


9 S-dimethvl-4-chloroi3henvl 




-CHa 


l-(S)-l-methyl-2-(N-piperidinyl)ethyl 


jj 1 


9 5-dimethvl-4-chloroDheiivl 




-CHa 


2-{N''-(pyrid-4-yl)piperidin-4-yl}ethyl 




9 S-dimethvl-4-chloroohenvl 




-CHa 


l-(R)-l-methyl-2-(N-piperidinyl)ethyl 


35 


2 , 5-dimethy 1-4-chloropheny 1 




-CHa 


2-[N-(3-methylpyrid-2-yl)piperidin-4- 

yl]ethyl 


36 


2 , 5-dimethy 1-4-chloropheny 1 




-CHa 


1 -(S)- 1 -methy l-2-(4-methy lpiper azin- 1 - 

yl)ethyl 


37 


2,5-dimethyl-4-chlorophenyl 




-CHa 


1 -(R)- 1 -methy l-2-(4-methy lpiperazin- 1- 

yl)ethyl 


38 


2 , 5-dimethy 1-4-chlorophenyl 




-CHa 


r 3 = -cm 

R 3 = 2-(N-methyl-piperidin-4-yl)ethyl 


39 


2,3-dichloro-phenyl 




-CHa 


r 3 ' = -cm 

R 3 = 2-(N-methyl-piperidin-4-yl)ethyl 


40 


2,5-dimethyl-4-chlorophenyl 




-CHa 


-(R,S)-methoxycarbonylbenzyl 


41 


1 2,3-dichloro-phenyl 




-CHa 


-(R, S)-methoxy carbony lbenzy 1 


42 


1 2, 5-dimethy 1-4-chlorophenyl 




-C2H5 


| 2-(N-ethylpiperidin-4-yl)ethyl 


135 


I 2,6-dichlorophenyl 




CH2CH3 


J 2-(N-methylpiperidin-4-yl)ethyl 


136 


I 2,6-dichlorophenyl 




CH2CH3 


4-[ 1 -(py rid-4-y l)-piperazin-4-y l]pheny 1 
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Ex# 

137 

138 



R 1 

2,6-dichlorophenyl 
2,5-<Iimethyl-4-chlorophenyl 



R 



8 



CFs 



R 3 

emeu* 
chT 



2-(N-(pyrid-4-yl)-piperidin-4-yl)ethyl 



2-(N-(pyrid-4-yl)-pipeiidin-4-yl)ethyl 



Particularly preferred compounds include the following compounds and 
phannaceutically acceptable salts thereof: 



10 



15 



20 



30 



m n ™ f;*l 4 "^ w ° r !^^ 

N-[1-(R)-1-(N -pyrrolidmylcarbonyl).2-(4-pyridyl)eth-l-yl]acrylamide (22); 
N-[2-(N''-metnylpiperidin-4-yl)eth-l-yl]acrylamide (23); 
N-[l-(R)-l-(N''-pipendmylcarbonyl]eth-l-yl]acrylamide (24); 

M n ,^p™ { ! 4 ^ cM ^^^^ 

N-[l-(S)-l-(N"-pipendmylcarbonyl]eth-l-yl]acrylamide (2S); 

m to /J« [2 ^ {(4 "u" C ? l0^0 " 2,, • 5 Y™ e ^y lbe ^ e )-N'-methylsulfonamido}-phenyl]- 
N-[2-{N -(4-memylpyrid-2-yl)} p i^^^ (26); 

N-[1-(R)-1-(N -pyrroliamylcarbonyl)-2-(4-pyridylphen-4-yl)eth-l-yl] acrylamide 



25 N-[(2-N"-pipendmyl)eth-l-yl]acrylamide(28); 
xt r/o 3 i 2 '~/ (4 "^ Wor ^ 2 "' 5, '^ e ^ 

N-[(2-pynd-4-yl)eth-l-yl]acryIamide (29); y 



35 



xr n ,™ [2 !: {(4 "~ cMor ^ 2 "' 5M ™^^ 

N-[2-{N^{(2-pyridyl)piperidm^-yI}em-l-yl]acrylainide (30); 

m « J^ 2 '"^ 4 ""^ 010 - 2 "' 5 "^^ 
N-[2-(N''-emylpiperidm-4-yl)em-l-yl]acrylamide (31); 
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3-[2'-{(4"K:Woro-2",5 n ^imethylbenzene)-N'-methylsulfonamido}-pheny 
N- [ 1 -(S)- 1 -methy l-2-(N" -piperidiny l)eth- 1-y 1] aery lamide (32) ; 

3.[2'-{(4 n ^oro-2",5"^imethylben2«ne)-N'-methylsidfonamido}-phenyl]- 
5 N-[2-{N"-(pyrid-4-yl}piperidin-4-yl)eth-l-yl]acrylamide (33); 

3-[2'-{(4"^Moro-2'\5"Hiimethylbenzene)-N'-methylsulfonamido}-pheiiyl]- 
N-[l-(R)-l-methyl-2-(N"-piperidinyl)eth-l-yl]acrylamide(34); 

10 3-[2'-{(4"-cbJoro-2'' ,5 n ^imethylbenzene)-N'-methylsulfonamido}-phenyl]- 

N-[2-{N"-(3-methylpyrid-2-yl}piperidin^yl)eth-l-yl]acrylamide (35); 

3-[2'-{(4"-chloro-2" ,5 M ^imetliylben2ene)-N'-methylsulfonamido}-phenyl]- 
N-[l-(S)-l-methyl-2-(4-methylpiperazin-l-yl)eth-l-yl]aciyl-amide (36); 

15 

3_[2'-{(4"-cMoro-2",5"-dmethylbenzene^ 
N-[l-(R)-l-methyl-2-(4-methylpiperazin-l-yl)eth-l-yl]acryl-amide (37); 

3-[2'-{(4 M ^hloro-2",5"-dimethylbenzene)-N'-methylsulfonainido}-phenyl]- 
20 N-methyl-N-2KN''-methylpiperidin-^yl)eth-l-yl]acrylamide (38); 

3-[2'-{(2" ,3 "^cbJorobenzene)-N'-methylsulfonamido}phenyl]-N-methyl-N- 
2-[(N"-methylpiperidin-4-yl)eth- 1-y l]acrylamide (39) ; 

25 3-[2'-{(2" ,5"nlimethyM"-cWoroben2«ne)-N'-methylsulfonamido}-phenyl]- 

N-[(a-(R,S)-niethoxycarbonyl)benzyl]acrylamide (40); 

3-[2'-{(2 n ,3"-dicUorobenzene)-N'-methyls\ilfonamido}phenyl]-N-N-[(a- 
(R, S)-methoxy carbonyl)benzyl]acry lamide (41) ; 

30 

3-[2'-{(4 M -cmo^o-2^5Mimemylbenzene)-N'-ethylsulfona^ddo}-phenyl]-N- 
[2-(N"-ethylpiperidin-4-yl)eth-l -yl]acrylamide (42) ; 

3-[2'-{(2",6"-dicWorobenzene)-N'-ethylsulfonamido}-phenyl]-N-[2-(N''- 
35 methylpiperidin-4-yl)ethyl]acrylamide (135); 

3-[2'-{(2\6"-dicMorobenzene)-N'-^ 
y])piperazinyl)phenyl]acrylamide (136); 

40 3-[2'-{(2%6"-<ttcMorot>enzene)-N'^ 
yl}piperidin-4-yl)eth-l-yl]aciylamide (137); and 

3-trifluoromethyl-3-[2'-{(4''^Moro-2\5Mimemylbenzene)-N'-methylsulfonamido}- 
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phenyl]-N-[2-{N n ^yrid-^yl}piperi(lin-4-yl)eth-l-yl]acrylamide(138). 
and pharmaceutical^ acceptable salts thereof. 



Table m 

R3 




IV 



(R 3 is hydrogen unless otherwise noted) 



Ex# 


R 1 


R 2 


R 3 


43 
I 44 


2,5-dimethyl-4-chlorophenyl 


-CHs 


l-(R)-(N-pyrrolidinylcarbon-yl)-2-(4- 

pyridyl)ethyl I 




2,5-dimethyl-4-chlorophenyl 


-CHs 


2-(N-methylpiperidin-4-yl)ethyl I 


45 


r2,5-dimethyl-4-chlorophenyl 


-CHs 


l-(R)-l-(N-piperidinylcar-bonyl)ethyl 


46 


2,5-dimethyl-4-chlorophenyl 


-CHs 


1 -(S)- 1 -(N-piperidinylcar-bony l)ethyl 


47 


2,5-dimethyl-4-chlorophenyl 


-CHs 


2-[N-(4-methylpyrid-2-yl)piperidin-4- 

yl]ethyl 


48 


2,5-dimethyl-4-chlorophenyl j 


-cm 


l-(R)-(N-pyrrolidinylcarbon-yl)-2-[(4- 
pyridyl)phen-4-yl]ethyl 


49 


2,5-dimethyl-4-chlorophenyl 


-CHs 


2-(N-piperidinyl)ethyl 1 


50 


2,5-dimethyl-4-chlorophenyl 1 


-CHs 


2-(4-pyridyl)ethyl 


51 


2 ,5-dimethyI-4-chlorophenyl 


-CHs 


2-[N-(2-pyridyl)piperidin-4-yl]ethyl 
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52 



53 



54 



56 



57 



58 



59 



60 



61 



62 



63 



R 1 


R 2 


R 3 


2,5-dimethyl-4-chlorophenyl 1 




2-[N-(ethyl)piperidin-4-yl]ethyl 


2 , 5-dimethy 1-4-chloropheny 1 


-CH3 


1 /o\ 1 -motViul 0-rM-niTi#*riHiTivl^Pthvl 1 
1 1 -IHClIiy 1 v*^ pip CI lUiiljr jjtrui y i i 


2,5-dimethyl-4-chlorophenyl 1 


-CHa 


2-{N"-(pyrid-4-yl)piperidin-4-yl}ethyl 1 


2,5-dimethyl-4-chlorophenyl 1 


-CHa I 


l-(R)-l-methyl-2-(N-piperidinyl)ethyl 


2,5-dimethyl-4-chlorophenyl 


-cm 


o nsJ^^-mpthvlnvTid-^-vl^T5iT3eridiii-4- 1 

yl]ethyl 


2 ,5-dimethyl-4-chlorophenyl 


-CHa 


j l-(S)-l-methyl-2-(4-methylpiperazin-l- 1 

yl)etnyl 


2,5-dimethyl-4-chlorophenyl 


-cm ' 


l-(R)-l-methyl-2-(4-methylpiperazin-l- 1 

yl)ethyl 


2,5-dimethyl-4-chlorophenyl 


-CH3 


R 3 ' = -CHa 
R 3 = 2-(N-metbyl-piperidin-4-yl)ethyl 


2,3-dichloro-phenyl 


-CHa 


j" R 3 ' = -CHa 

R 3 = 2-(N-methyl-piperidin-4-yl)ethyl 


2,5-dimethyl-4-chlorophenyl 


-CHa 


1 -(R,S)-methoxycarbonylbenzyl 


I 2,3-dichloro-phenyl 


-CHa 


1 -(R,S)-memoxycarbonylbenzyl 


2,5-dimethyl-4-chlorophenyl 


1 -CzHi 


1 2-(N-ethylpiperidin-4-yl)ethyl 



Particularly preferred compounds include the following compounds and 
pharmaceutical^ acceptable salts thereof: 

3.[2'-{(4"-cmoro-2\5"-dimemylbenzene)-N'-memylsulfonamido}-phenyl]- 
N-[1-(R)-1-(N n -pyrrolidinylcarbonyl)-2-(4-pyridyl)eth-l-yl]propargylamide (43) ; 

3_[2'-{(4"-cmoro-2\5 n -dimemylbenzene)-N'-memylsulfonamido}-phenyl] 
N-[2-(N''-memylpiperidin-4-yl)eth-l-yl]propargylamide (44); 



10 



-38- 
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3-[2'-{(4 n ^Moro-2\5 n -dimethylbenzene)-N'-methylsulfonamido}-phenyl] 
N-[1-(R)- 1 -(N"-piperidiny Icarbony Ijeth- 1 -y I]propargy lamide (45) ; 

3-[2'-{(4 "-chloro-2 ",5 n -dimethylbeiizene)-N'-methylsuIfonamido}-phenyl]- 
N-[l-(S)-l-(N"-piperidinylcarbonyl]eth-l-yl]propargylaxnide(46); 

3 -[ 2 '-{( 4n ^Woro-2^5MimethylbeIlzene)-N'-methylsulfona^nido}-phenyl]- 
N-[2-{N n K4-methylpyrid-2-yl)}piperidin^yl]eth-l-yl]propargylamide(47); 

xt r 3 " [2 '~* (4n ^ Wor ^ 2 "' 5 "^™ e fcy lbe ^^ 

N-T 1 .-(N "-pyrrohdinylcarbonyl)-2-(4-pyridy lphen^-yl)eth- 1 -y 1] propargylamide 

xr r« J-WW-eMoro-l" ,5 ,, ^imethylbenzene)-N'-methylsulfonaniido}-phenyl]- 
N-[(2-N -piperidinyl)eth-l-yl]propargylamide (49); 

3-[2'-{(4 "-chloro-2 " ,5 "-dimethylbenzene)-N'-methylsulfonamido}-phenyll- 
N-[(2-pyrid-4-yl)eth-l-yl]propargylamide (50); 

3-[2'-{(4"-cWoro-2",5"-bUmemylbenzene>^^ 
N-[2-{N"-{(2-pyridyl)piperidin-4-yl}eth-l-yl]propargylamide(51); 

3-[2'-{(4"-cbJoro-2",5"-dimemylbenze^^^ 
N-[2-(N"-€thylpiperidin-4-yl)eth-l-yl]propargylamide (52); 

3-[2'-{(4 "-chloro-2 n ,5 n ^imethylbeiizene)-N'-methyls\ilfonamido}-phenyll- 
N-[l-(S)-l-methyl-2-(N''-piperidinyl)eth-l-yl]propargylaniide(53); 

3-[2'-{(4 " -chloro-2 " ,5 M -dimethylbenwne)-N'-methylsulfoiiamido}-phenyl]- 
N-[2-{N"-(pyrid-4-yl}pipericlin-4-yl)eth-l-yl]propargyIamide(54); 

3-[2'-{(4 "-chloro-2" ,5 B ^imethylbenzene)-N / -methylsuIfonainido}-phenyl]- 
N-[l-(R)-l-methyl-2-(N"-piperidinyl)eth-l-yl]propargylamide (55); 

3-[2'-{(4"-chloro-2",5"-dimethylbenzene)-N'-methylsulfonamido}-phenyl]- 
N-[2-{N'H3-methyIpyrid-2-yl}piperidin-4-yl)edi-l-yI]pro-pargylaim 

3-[2'-{(4"-cWoro-2",5"-dimethylbenzene)-N'-methylsulfonamido}-phenyl]- 
N-[l-(S)-l-methyl-2-(4-methylpiperazin-l-yl)eth-l-yl] propargylamide (57); 

3-[2'-{(4"-chloro-2" ,5 n -dimemylbenzene)-N'-methylsulfonamido}-phenyl]- 
N-[l-(R)-l-methyl-2-(4-memylpiperazm-l-yl)em-l-yl]propargylamide(58); 
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3_[2'-{(4"^hloro-2 n ,5"-dimethyIbenz«ne)-N'-methylsulfonamido}-phen^ 
N-methyl-N-2-(N''-methylpiperidin^yl)eth-l-yl]propargylamide(59); 

3-[2'-{(2 n ,3 n ^cWorobenzene)-N'-metliylsulfonamido}phenyl]-N-methyl-N- 
5 2-[(N"-methylpiperidin-4-yl)eth-l-yl]propargylamide (60); 

3-[2'-{(2",5 n ^iimethyM n ^lUorobenzene)-N'-methylsulfoiiamido}-phe 
N-[(a-(R,S)-inethoxycarboiiyl)benzyl]propargylamide (61); 

10 3-[2'-{(2 B ,3 n ^icMorobenz«ne)-N'-methylsulfonamido}phenyl]-N-N-[(a- 

(R,S)-medioxycarbonyl)beiizyl]propargylamide (62); and 

3-[2'-{(4"-chloro-2" ,5 Mimethylbenzene)-N'-ethylsulfonamido}-phenyl]-N- 
[2^"-ethylpiperidin-4-yl)eth-l-yl]propargylamide (63) . 

15 

Table IV 




V 

20 (R 3 is hydrogen unless otherwise noted) 



Ex# 


R 1 


R 2 


R 3 


64 


2,3-dichloro-phenyl 


-CH3 


-(R,S)-methoxycarbonylbenzyl 


65 


2,5-dimethyl-4-chloroplienyl 


-CH3 


-(R, S)-methoxy carbonylbenzyl 


139 


2,5-dimethyl-4-cblorophenyl 


CHa 


2-(N-methylpiperidin-4-yl)ethyl 
R 3 ' = methyl 



Particularly preferred confounds include the following compounds and 
pharmaceutical^ acceptable salts thereof: 

25 3-[2'-{(2 " ,5 "-dimethyl-4 n -chlorobenzene)-N'-methylsulfonamido}phenyl]- 

N-[(a-(R,S)-methoxycarbonyl)benzyl]butyramide (64); and 

3-[2'-{(2'\3"^ichlorobenzene)-N'-methylsulfonamido}phenyl]-N-N-[(a- 
(R,S)-methoxycarbonyl)benzyl]butyraniide (65); and 
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3-[2'-{(2 " ,5 n -dimethyl-4 "-chlorobenzene)-N'-methyIsulfonamido}phenyl-N- 
N-[2-(N''-methylpiperidin-4-yl)ethyl]butyrainide(139); 

and pharmaceutically acceptable salts thereof. 



) 



Further, references to the compounds of Formula I-V with respect to 
pharmaceutical applications thereof are also intended to include pharmaceutical^ 
acceptable salts of the compounds of these formulas. 

The invention also provides methods for determining bradykinin levels in a 
biological sample which comprises contacting said biological sample with a 
compound of Formula I-V, at a predetermined concentration and then measuring 
the level of binding. Such measurements are well within the skill of the art using 
well known techniques such as ELISA assays and the like. 

The present invention also provides a pharmaceutical composition 
comprising a pnarmaceutically acceptable carrier and a therapeutically amount of a 
compound of Formula I-V or mixtures thereof effective to treat or palliate adverse 
symptoms associated with the presence of bradyldnin in mammals. 

The present invention further provides a method for treating or palliating 
adverse symptoms mediated at least in part by the presence or secretion of 
bradyldnin in mammals which comprises adrninistering a therapeutically effective 
amount of a compound Formula I-V or mixtures thereof or as is more generally the 
case the pharmaceutical composition. 

The present invention provides a method for treating or ameliorating pain, 
hyperalgesia, hyperthermia and/or edema in mammals mediated at least in part by 
the release of bradyldnin in such mammals which comprises a therapeutically 
effective amount of a compound Formula I-V or mixtures thereof or as is more 
generally the case the pharmaceutical composition. 

The present invention provides a method for treating or ameliorating 
adverse symptoms mediated at least in part by the release of bradykinin relative to 
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bums, perioperative pain, migraine, shock, central nervous system injury, asthma, 
rhinitis, premature labor, inflammatory arthritis, inflammatory bowel disease or 



15 



neuropathic pain. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As noted above, this invention is directed to certain substituted 
N-phenyl sulfonamide derivatives and related compounds which are useful as 
bradykinin antagonists to relieve adverse symptoms in mammals mediated, at least 
10 in part, by bradykinin. However, prior to describing this invention in further 
detail, the following terms will first be defined. 



Definitions 

Unless otherwise expressly defined with respect to a specific occurrence of 
the term, the following terms as used herein shall have the following meanings 
regardless of whether capitalized or not: 

First, for the sake of clarity, the following nomenclature system was 

employed in this application: 

1 . For compounds of formula I where Q is ethylene, these were nai 

20 based on the core propionamide structure as follows: 



with the conventional numbering system employed. 

2. The phenyl substituent at the 3-position of the propionamide structure is 
shown and uses primes to distinguish over the numbering of the propionamide 



25 structure: 



3* 


2' 




> 






5' 


6' 



4' <\ //— CH 2 CH 2 C(0)N< 

3 2 1 
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3. The substituted phenyl-N-methylsulfonamide structure found at the 2' 
position provides the following structure wherein double primes are employed on 
the substituted phenyl of the sulfonylamide to distinguish over other numbering 
systems employed: 




CH 3 



CH 2 CH 2 C(0)N< 
3 2 1 



4. The substitution pattern on the amide of the propionamide employs 
triple primes to distinguish over the other numbering systems employed. For 
example, the following compound has the following number system on the 
1 0 substituent of the amide of the propionamide: 




CH 2 CH 2 C(0)N CH 2 CH 2 — ^ 

5. Nitrogen substitution off of the amino group of the propionamide is 
referred to as N-substituted where the substituent group is recited; 

nitrogen substitution off of the amino group of the sulfonamide is referred 
to as N'- substituted where the substituent group is recited; and 

nitrogen substitution off of an amino group of the substituent off of the 
propionamide is referred by N n - as shown above. 
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Compounds of formula I where Q is ethenylene were named similarly to the 

propionamide structures above but using an acrylamide core structure as shown: 

3 2 1 
-CH=CHC(0)N< 

5 Compounds of formula I where Q is ethynylene were named similarly to the 

propionamide and acrylamide structures above but using a propargylamide core 
structure as shown: 

+ 

3 21 
-C = CC(0)N< 

10 Other compounds within the scope of this invention could similarly be 

named. 

The term "alkyl" refers to an alkyl group, of from 1 to 10 carbon atoms, 
more preferably, 1 to 6 carbon atoms which is exemplified by the groups methyl, 
ethyl, n-propyl, wo-propyl, n-butyl, f-butyl, n-hexyl, n-decyl, and the like. 

15 The term "substituted alkyl" refers to an alkyl group, of from 1 to 10 

carbon atoms, more preferably, 1 to 6 carbon atoms, having from 1 to 5 
substituents, preferably 1 to 3 substituents, independently selected from the group 
consisting of alkoxy, substituted alkoxy, acyl, acylamino, amino, substituted 
amino, aminoacyl, aryl, substituted aryl, aryloxy, substituted aryloxy, cyano, 

20 halogen, hydroxyl, nitro, oxo, thioxo, carboxyl, carboxylalkyl, carboxyl 

substituted alkyl, carboxylaryl, carboxyl substituted aryl, carboxylheteroaryl, 
carboxyl substituted heteroaryl, carboxylheterocyclic, carboxyl substituted 
heterocyclic, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, 
heterocyclic and substituted heterocyclic. 

25 "Alkylene" refers to divalent hydrocarbon radicals of 2-3 carbon atoms 

which can be branched or unbranched, optionally substituted with 1 to 2 
substituents selected from halo, alkyl of 1 to 3 carbon atoms (optionally substituted 
with from 1 to 7 halo groups, for example trifluoromethyl), benzyl, or phenyl. 
Examples include ethylene (-CH2CH2-), 1-methylethylene (-CH(CH3)CH2-), 2- 
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methylethylene (-OfcCHCCHs)-), n-propylene (-ClfcCmCIfc-), and 
1-trifiuoromethylethylene (-CH(CF 3 )CH2-). 

"Alkenyl" refers to alkenyl groups having from 2 to 10 carbon atoms and 
more preferably 2 to 6 carbon atoms and having at least 1 and preferably from 1-2 
sites of alkenyl unsaturation. 

"Substituted alkenyl" refers to alkenyl groups having from 1 to 5 
substituents, preferably 1 to 3 substituents, independently selected from the group 
of substituents defined for substituted alkyl. 

"Alkenylene" refers to divalent vinyl unsaturated hydrocarbon radicals of 2- 
3 carbon atoms which can be branched or unbranched, optionally substituted with 
1 to 2 substituents selected from halo or alkyl of 1 to 3 carbon atoms (optionally 
substituted with from 1 to 7 halo groups, for example trifluoromethyl). Examples 
include ethenylene (-CH=CH-), 1-methylethenylene (-C(CH3)=CH-), 2- 
methylethenylene (-CH=C(CH 3 )-), 1-propenylene (-CH=CHCH2-) and 2- 
propenylene (-CH2CH=CH-) including both cis and trans isomers. 

"Alkynyl" refers to alkynyl groups having from 2 to 10 carbon atoms and 
more preferably 3 to 6 carbon atoms and having at least 1 and preferably from 1-2 
sites of alkynyl unsaturation. 

"Substituted alkynyl" refers to alkynyl groups having from 1 to 5, 
preferably 1 to 3 substituents, selected from the same group of substituents as 
defined for substituted alkyl. 

"Alkynylene" refers to divalent acetvlftiir nncoh.^ \>„a u 



of 2-3 carbon atoms which includes ethynylene (-feC-), 1-propynylene (-<>CCH 2 - 
) and 2-propynylene (-CH2OC-). 

"Alkoxy" refers to the group "alkyl-O-" which includes, by way of 
example, methoxy, ethoxy, «-propoxy, wo-propoxy, n-butoxy, tert-hutoxy, 
sec-butoxy, n-pentoxy, w-hexoxy, 1 ,2-dimethylbutoxy , and the like. 

"Substituted alkoxy" refers to the group "substituted alkyl-O-". 

"Acyl" refers to the groups H-C(0)-, alkyl-C(O)-, substituted 
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alkyl-C(0)-, cycloalkyl-C(0)-, substituted cycloalkyl-C(0)-, aryl-C(0)-, 
substituted aryl-C(O)-, heteroaryl-C(O)-, substituted heteroaryl-C(O), 
heterocyclic-C(0)-, and substituted heterocyclic-C(O)- provided that a nitrogen 
atom of the heterocyclic or substituted heterocyclic is not bound to the -C(O)- 
5 group wherein alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, aryl, 
substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted 
heterocyclic are as defined herein. 

"Amino" refers to the group -NH2. 

"Substituted amino" refers to the group -NRR, where each R group is 

10 independently selected from the group consisting of hydrogen, alkyl, substituted 
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic, and substituted heterocyclic or, optionally, 
each R is joined together with the nitrogen atom bound thereto to form a 
heterocyclic or substituted heterocyclic group. 

15 The "acylamino" or as a prefix "carbamoyl" or "carboxamide" or 

"substituted carbamoyl" or "substituted carboxamide , ' refers to the group 
-C(0)NRR where each R is independently selected from the group consisting of 
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, cycloalkyl, substituted 
cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic 

20 and where each R is joined to form together with the nitrogen atom a heterocyclic 
or substituted heterocyclic wherein alkyl, substituted alkyl, cycloalkyl, substituted 
cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic 
and substituted heterocyclic are as defined herein. 

"Aminoacyl" refers to the groups -NR'C(0)alkyl, -NR'C(0)substituted 

25 alkyl, -NR'C(0)cycloalkyl, -NR'C(0)substituted cycloalkyl, -NR'C(0)aryl, 

-NR'C(0)substituted aryl, -NR'C(0)heteroaryl, -NR'C(0)substituted heteroaryl, 
-NR'C(0)heterocyclic, and -NR'C(0)substituted heterocyclic where R' is hydrogen 
or alkyl and wherein alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, 
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aryl, substituted aryl, heteroaryl, substituted heteroaiyl, heterocyclic and 
substituted heterocyclic are defined herein. 

"Aryl" or "Ar" refers to an aromatic carbocyclic group of from 6 to 14 
carbon atoms having a single ring (e.g., phenyl) or multiple condensed rings (e.g. 
naphthyl or anthryl) which condensed rings may or may not be aromatic (e.g., 
2-benzoxazolinone, 2H-l,4-benzoxazin-3(4H)-one-7-yI, and the like). Preferred 
aryls include phenyl and naphthyl. 



"Substituted aryl" refers to aryl groups which are substituted with from 1 to 
5, preferably 1-3, substituents selected from the group consisting of hydroxy, acyl 
acylamino, alkyl, substituted alkyl, alkoxy, substituted alkoxy, amino, substituted ' 
amino, aminoacyl, aryl, substituted aryl, aryloxy, substituted aryloxy, carboxyl, 
carboxylalkyl, carboxyl-substituted alkyl, carboxyl-cycloalkyl, carboxyl-subsntoted 
cycloalkyl, carboxylaryl, carboxyl-substituted aryl, carboxylheteroaryl, carboxyl- 
substituted heteroaryl, carboxylheterocyclic, carboxyl-substituted heterocyclic, 
cyano, cycloalkyl, substituted cycloalkyl, halo, nitro, heteroaryl, substituted ' 
heteroaryl, heterocyclic and substituted heterocyclic, wherein each of the terms is 
as defined herein. 

"Aryloxy" refers to the group -O-aryl where aryl is as defined herein. 
"Substituted aryloxy" refers to the group -O-substituted aryl where 
20 substituted aryl is as defined herein. 

"Aralkyl" refers to the group -alkyl-aryl where alkyl and aryl are as defined 
herein. Such groups are exemplified, for example, by benzyl and phenethyl. 

"Carboxyl" refers to the group -COOH and pharmaceuticaUy acceptable 
salts thereof. 

"Carboxylalkyl" refers to the group -COO-alkyl where alkyl is as defined 

herein. 

"Carboxyl-substituted alkyl" refers to the group -COO-substituted alkyl 
where substituted alkyl is as defined herein. 
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" Carboxyl-cycloalky P refers to the group -COO-cycloalkyl where 

cycloalkyl is as defined herein. 

"Carboxyl-substituted cycloalkyr refers to the group -COO-substituted 

cycloalkyl where substituted cycloalkyl is as defined herein. 
5 "Carboxylaryl" refer to the group -COO-aryl where aryl is as defined 

herein. 

■ 

"Carboxyl-substituted aryl" refer to the group -COO-substituted aryl where 

substituted aryl is as defined herein. 

"Carboxylheteroaryr refer to the group -COO-heteroaryl where heteroaryl 

10 is as defined herein. 

"Carboxyl-substituted heteroaryl" refer to the group -COO-substituted 

heteroaryl where substituted heteroaryl is as defined herein. 

"Carboxylheterocydic" refer to the group -COO-heterocyclic where 

heterocyclic is as defined herein. 
15 "Carboxyl-substituted heterocyclic" refer to the group -COO-substituted 

heterocyclic where substituted heterocyclic is as defined herein. 

"Cycloalkyl" refers to cyclic alkyl groups of from 3 to 10 carbon atoms 

having a single or multiple cyclic rings including, by way of example, cyclopropyl, 

cyclobutyl, cyclopentyl, cyclooctyl, adamantanyl, and the like. 
20 "Substituted cycloalkyl" refers to a cycloalkyl group, as defined herein, 

having from 1 to 5, preferably 1-3 substituents independently selected from the 

same group of substituents as defined for substituted alkyl. 

"Halo" or "halogen" refers to fluoro, chloro, bromo and iodo and 

preferably is either chloro or fluoro. 
25 "Heteroaryl" refers to an aromatic group of from 1 to 10 ring carbon atoms 

and 1 to 4 ring heteroatoms selected from oxygen, nitrogen and sulfur within the 
ring. Such heteroaryl groups can have a single ring (e.g., pyridyl or furyl) or 
multiple condensed rings (e.g., indolizinyl or benzothienyl). Preferred heteroaryls 
include pyridyl, pyrrolyl, indolyl and furyl. 
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"Substituted heteroaryl" refers <o heteroaryl groups, as defined above 
which are substituted wirh from 1 to 3 substi.uen,s independendy selected from ft e 
same group of substituents as defined for "substituted aryl". 

"Heteroaralkyl ■ refers to tte group -alkyl-heteroaryl where alky! and aryl 
are as defined herein. Sueh groups are exemplified by -CH>pyrid-4-yl 

-Heterocycle- or "heterocyclic- refers to a saturated or unsahua.cn group 
havutg a sin gl e ring or multipfe condensed rings, from 1 ,„ ,0 ring carbon atoms 
and from 1 to 4 ring hetero atoms selected from nitrogen, suite or oxygen within 
me nng wherein, in fused ring systems, one or more of fbe rings can be aryl „, 
iu neteroaryl. 

"Substitoted heterocyclic" refers to heterocyclic groups, as defined above 
which axe subsfitoted wim from I to 3 substimente independent selected from the 
group consisting „ f oxo <=0), toioxo (=S), pfus me same group of substifuen* as 
defined for substituted aryl. 

15 Examples of heterocycfes and heteroaryls include, but are not fimited to 

azetdme, pyrrofe, imidazote, pyrazofc, pyrfdfne, pyrazine, pyridine 
pyridazine, indoffzine, isoindole, indole, dihydroindole, indazofe, purine 
qutnofizine, isoqmnoline, ouinofi.e. phthalazme, naphthylpyridme. quino'xaline 
qmnazoline, cinnofine, pteridine. carbazofc, caxboline, phenanthridine. acridine 

> Phenanmroline, iaomfazde, phenarine, iaoxazofe, phenoxazine. phenelzine 
mndazolidme, imidazoline, piperidine. piperazine. indoline, ph<halimide 1 2 3 4- 



thiazi 



25 



miazolidine, fhlophene. benzo[b]ttuophene, morphoUno. nuomorpholino 
ptpendmyl, pyrrolidine, tetrahydrofuranyl, and the like. 

It is understood that in all substituted groups defined above, polymers 
arrived a. by defining substituents Witt, further substitutions to .hemselves (e g 
substihtted ary, having a substitute* aryl group as a subs«i<uent which is itself ' 
subsfimted with a substituted aryl group, etc.) are no. intended for inclusion 
herem. In such cases, .he maximum number of such subsUmente is three, that is to 
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say that each of the above definitions is constrained by a limitation that, for 
example, substituted aryl groups are limited to -substituted aryl-(substituted aryl)- 
substituted aryl. 

Similarly, it is understood that the above definitions are not intended to 
5 include impossible substitution patterns (e.g., methyl substituted with 5 fluoro 
groups or a hydroxyl group alpha to ethenylic or acetylenic unsatur ation) . Such is 

well known to the skilled artisan. 

"Pharmaceutically acceptable salt" refers to pharmaceutical^ acceptable 
salts of a compound of Formula I which salts are derived from a variety of organic 
10 and inorganic counter ions well known in the art and include, by way of example 
only, sodium, potassium, calcium, magnesium, ammonium, tetraalkylammonium, 
and the like; and when the molecule contains a basic functionality, salts of organic 
or inorganic acids, such as hydrochloride, hydrobromide, tartrate, mesylate, 
acetate, maleate, oxalate and the like. 

15 

Compound Preparation 

The compounds of this invention can be prepared from readily available 
starting materials using the following general methods and procedures. It will be 
appreciated that where typical or preferred process conditions (i.e., reaction 
20 temperatures, times, mole ratios of reactants, solvents, pressures, etc.) are given, 
other process conditions can also be used unless otherwise stated. Optimum 
reaction conditions may vary with the particular reactants or solvent used, but such 
conditions can be determined by one skilled in the art by routine optimization 
procedures . 

25 Additionally, as will be apparent to those skilled in the art, conventional 

protecting groups may be necessary to prevent certain functional groups from 
undergoing undesired reactions. Suitable protecting groups for various functional 
groups as well as suitable conditions for protecting and deprotecting particular 
functional groups are well known in the art. For example, numerous protecting 
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groups are described in T. W. Greene and G. M. Wuts, Protecting Groups in 

Organic Synthesis, Second Edition, Wiley, New York, 1991, and references cited 
therein. 

The compounds of this invention may contain one or more chiral centers. 
Accordingly, if desired, such compounds can be prepared or isolated as pure 
stereoisomers, i.e., as individual enantiomers or diastereomers, or as stereoisomer- 
enriched mixtures. All such stereoisomers (and enriched mixtures) are included 
within the scope of this invention, unless otherwise indicated. Pure stereoisomers 
(or enriched mixtures) may be prepared using, for example, optically active 
starting materials or stereoselective reagents well-known in the art. Alternatively, 
racemic mixtures of such compounds can be separated using, for example, chiral ' 
column chromatography, chiral resolving agents and the like. 

Certain of the compounds of this invention contain vinyl unsaturation. 
Accordingly, if desired, such compounds can be prepared or isolated as pure cis- 
or trans- isomers or as enriched mixtures. All such isomers (and enriched 
mixtures) are included within the scope of this invention, unless otherwise 
indicated. 

Specifically, one method for the preparation of the optionally substituted 3- 
(2'-sulfonamidophenyl) P ropionamides and related compounds (where W is N and q 
is one) is illustrated in Scheme (1) below: 
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(R 4 )„ 




(R 4 )n 

Scheme 1 



where R\ R 2 , R 3 , R 3 ', R 4 and n are as defined above. 

5 Specifically, in Scheme 1, the carboxyl group of the optionally substituted 2 

mtrocinnaniinic acid, compound 1, (optionally substituted to the extent that n is not 
zero) is coupled under conventional amidation condition using a suitable amine, 
HNR 3 R 3 ', to provide for the optionally substituted 2-nitrocimiaminamide, 2. This 
coupling reaction is typically conducted using well-known coupling reagents such a 

10 carbodiimides, BOP reagent (beiizotriazol-l-yloxy-tris(dmiemylamino)- 

phosphonium hexafluorophosphonate), HATU reagent [0-(7-azabenzotriazol-l-yl)- 
N,N,N',N'-tetraethyluonium hexafluorophosphate], and the like. Suitable 
carbodiimides include, by way of example, dicyclohexylcarbodiimide (DCQ, 
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(3-dimethyl; 
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polymer supported forms of carbodiimide coupling reagents may also be used 
including, for example, those described in Tetrahedron Utters, 34(48), 7685 
(1993). Additionally, well-known coupling promoters, such as 
N-hydroxysuccimmide, l-hydroxybenzotriazole and the like, may be used to 
facilitate the coupling reaction. 

This coupling reaction is typically conducted by contacting the optionally 
substituted 2-nitrociimaminic acid, 1, with about 1 to about 2 equivalents of the 
coupling reagent and at least one equivalent, preferably about 1 to about 1.2 
equivalents of a suitable amine, HNR 3 R 3 ', in an inert diluent, such as 
dichloromethane, chloroform, acetonitrile, tetrahydrofuran, W-dimethylformamide 
and the like. Generally, this reaction is conducted at a temperature ranging from 
about 0 °C to about 37 °C for about 12 to about 24 hours. Upon completion of the 
reaction, the optionally substituted 2-nitrocinnaminamide, compound 2, is recovered 
by conventional methods including neutralization, extraction, precipitation, 
chromatography, filtration, and the like. 

Alternatively, the optionally substituted 2-nitrociniiaminic acid, compound 1 
can be converted into an acid halide and the acid halide coupled with a suitable 
amine, HNR 3 R 3 '. to r>rovide for th* » ...^ . . ~ 



compound 2. The acid halide can be prepared by contacting the optionally 



halide, 



as thionyl chloride, phosphorous trichloride, phosphorous tribromide or 
phosphorous pentachloride, or with oxalyl chloride under conventional conditions. 
Generally, this reaction is conducted using about 1 to 5 molar equivalents of the 
inorganic acid halide or oxalyl chloride, either neat or in an inert solvent, such as 
dichloromethane or carbon tetrachloride, at temperature in the range of about 0 °C 
to about 80 *C for about 1 to about 48 hours. A catalyst, such as DMF, may also 
be used in this reaction. 
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The acid halide is then contacted with at least one equivalent, preferably 
about 1. 1 to about 1.5 equivalents, of the suitable amine, HNR 3 R 3 , in an inert 
diluent, such as dichloromethane, at a temperature ranging from about -70 °C to 
about 40 °C for about 1 to about 24 hours. Preferably, this reaction is conducted in 
5 the presence of a suitable base to scavenge the acid generated during the reaction. 
Suitable bases include, by way of example, tertiary amines, such as triethylamine, 
diisopropylethylamine, A^-methylmorpholine and the like. 

In one route illustrated in Scheme 1, the nitro group of the optionally 
substituted 2-nitrocinnaminamide, compound 2, is selectively reduced while 
10 retaining vinyl unsaturation in the side chain of the cinnaminamide to provide for 
the optionally substituted 2-aminocinnaminamide, compound 3. In this scheme, 
mild reduction conditions are employed which utilize either tin dichloride or Fe(H) 
in the presence of HC1 in ether, in acetic acid as a solvent for 1 to 12 hours at from 
about 30 °C to about 70 °C. The vinyl unsaturation in the side chain of the 
1 5 cinnaminamide remains trans throughout this transformation. 

Upon completion of the reaction, the optionally substituted 2-amino- 
cinnaminamide, compound 3, is recovered by conventional methods including 
neutralization, extraction, precipitation, chromatography, filtration, and the like. 
The optionally substituted 2-aminocinnaminamide, compound 3, is then 
20 sulfonated to provide for the optionally substituted 2-(N-sulfonamide) 

cinnaminamide, compound 4. The sulfonation reaction is typically effected by 
contacting compound 3 with about a stoichiometric amount, or slight excess, of the 
desired sulfonyl chloride, R^ChCl in the presence of a scavenger base, such as 
pyridine, and the like in an inert diluent. The reaction is typically conducted at 
25 temperatures in the range of about 0 °C to about room temperature for a period of 
time to effect sulfonation, which is typically 2 to 12 hours. Suitable inert solvents 
which can be used include, dichloromethane, and the like. The resulting optionally 
substituted 2-(N-sulfonamide) cinnaminamide, compound 4, can be recovered by 
conventional methods, such as neutralization, chromatography, filtration, 
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crystallization, and the like, or can be used in the next step without purification or 
isolation. 

For compounds of this invention where R 2 is alkyl or cycloalkyl, the 
optionally substituted 2-(N-sulfonamide) cinnaminamide, compound 4, is next 
reacted with a stoichiometric equivalent or slight excess of an alkyl iodide, or a 
cycloalkyl iodide under suitable conditions to provide for compound 5 (where R 2 is 
alkyl or cycloalkyl). The reaction (sometimes generically referred to herein as the 
alkylation reaction) is preferably conducted in the presence of a suitable base such 
as potassium carbonate, sodium carbonate, triethylamine, and the like to scavenge 
the acid generated during the reaction. The reaction is conducted in a suitable inert 
diluent such as acetone, dimethylformamide and the like at a temperature typically 
of from about 20 °C to about 75 °C for a period of typically from about 3 to about 
12 hours. Alternatively, aryl boronic acid, heteroaryl boronic acid or heterocyclic 
boronic acid can be reacted with compound 4 in the presence of OuTbase in solvents 
such as dichloromethane, THF or the like to form compound 5 (where R 2 is aryl, 
heteroaryl or heterocyclic) and the vinyl unsaturation in compound 5 is in the trans 
orientation. The resulting optionally substituted 2-(N-substituted sulfonamide) 
cinnaniinamide, compound 5, can be recovered by conventional methods, such as 

MA m. 



neutralization. 



20 used in the next step without purification or isolation. 

One method that can be used to obtain the cis-isomer of compound 5, is to 
do a cis-trans isomerization reaction using conventional conditions. The cis- and 
trans- compounds can then be purified using standard separation and collection 
techniques. 

25 In another route illustrated in Scheme 1 , the nitro group of the optionally 

substituted 2-nitrocinnaminamide, compound 2, is non-selectively hydrogenated 
relative to the vinyl unsaturation to provide for the optionally substituted 3-[2'- 
aminophenyl] propionamide compound 6. This reaction is conducted under 
conventional hydrogenation conditions employing elevated pressures of hydrogen in 
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the presence of a suitable hydrogenation catalyst such as platinum oxide, palladium 
and the like in a suitable solvent such as ethyl acetate, methanol, and the like. The 
reaction is preferably conducted in an acidic environment such as IN HC1 and a 
particularly preferred solvent for this reaction is IN HC1 in ether. The reaction is 
5 conducted at a temperature typically of from about 15 °C to about 40 °C for a 
period of typically from about 1 to about 3 hours. The resulting optionally 
substituted 3-[2'-aminophenyl] propionamide compound 6 can be recovered by 
conventional methods, such as neutralization, chromatography, filtration, 
crystallization, and the like, or can be used in the next step without purification or 
10 isolation. 

Subsequently, sulfonation and optional alkylation of the optionally 
substituted 3-[2'-aminophenyl] propionamide compound 6 proceeds in the manner 
described above to provide for either the optionally substituted 3-[2'- 
(phenylsulfonamido)phenyl] propionamide compound 7 or the optionally substituted 

15 3-[2'-(phenyl-N-substituted sulfonylamido)phenyl] propionamide compound 8. 

Alternatively, in Scheme 1, the amine compounds 3 and 6 can be treated 
reacted under conventional reductive amination conditions to provide for another 
route for the synthesis of a variety of R 2 alkyl or substituted alkyl variables in 
compounds 5 and 8 which are compounds of this invention. This alternative scheme 

20 is illustrated in Scheme 2 below which employs compound 6 for illustrative 
purposes only : 
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2 \ M ^CH 2 R2" 
N O 




(R 4 )n 



Scheme 2 



where R\ R 3 , R 3 ', R 4 and n are as defined above. 

In one route of Scheme 2, optionally substituted 3-[2'-(phenyl-N-substituted 
sulfonylamido)phenyl]propion a mide compounds are prepared by first alkylating 
compound 6, followed by sulfonylation using methods that prevent alkylation to 
quaternary amines. More specifically in the first step, the amine of compound 6 is 
contacted with a suitable aldehyde, HC(0)R*, where R* is selected from alkyl, aryl, 
aralkyl, heteroaryl or heteroaralkyl, in the presence of a suitable reducing agent 
such as sodium cyanoborohydride under conventional reductive amination 
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conditions to provide for the optionally substituted 3-[2'-N-(~CH2-R 2 ') amino]phenyl 
propionamide, compound 9. The reaction is typically conducted in an inert solvent 
such as methanol or ethanol at a temperature of from about 0 °C to about 60 °C, 
although preferably at room temperature. The reaction is continued until 

5 substantial completion which typically occurs within about 1 to 24 hours. The 
resulting product can be recovered by conventional methods, such as solvent 
stripping, chromatography, filtration, crystallization, and the like, or can be used in 
the next step without purification and/or isolation. 

The optionally substituted 3-[2'-N-(-CH2-R 2 ') amino]phenyl propionamide, 

10 compound 9, is then sulfonated in the manner described above to provide for the 
optionally substituted 3-[2-phenyl-N-substituted sulfonylamidophenyl] propionamide 
compound 10, including a catalytic amount of DMAP. 

In another route illustrated in Scheme 2, sulfonylation of compound 6 as 
described above is followed by reaction of the resulting compound 25 with the 

15 appropriate alkyliodide and potassium carbonate in DMF to provide for compound 
26. The reaction is run at about 25 °C to about 45 °C for 1 to 5 hours, or until the 
reaction is substantially complete. The resulting product, compound 26, can be 
recovered by conventional methods, such as solvent stripping, chromatography, 
filtration, crystallization, and the like, or can be used in the next step without 

20 purification and/or isolation. 

Scheme 3, below, illustrates an alternative synthetic pathway to the 
formation of compound 8. In addition, this pathway also provides for the synthesis 
of the optionally substituted 3-(2 r -sulfonamidophenyl)propargylamides and related 
compounds (where W is N and q is one). 
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PdCI 2 (PPh 3 ) 2 
Cul 

TEA/DMF 
HC=CCOOEt 



J 




HNR 3 R ff 

V 




Scheme 3 

5 where R\ R 2 , R 3 , R 3 ', R 4 and n are as defined above. 
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Specifically, in Scheme 3, optionally substituted 2-aminoiodobenzene, 
compound !i, is sulfonated to provide for the optionally substituted 2-(N- 
sulfonamido)iodobenzene, compound 12. Subsequently and optionally, the nitrogen 
atom of compound 12 is then alkylated, (arylated, heteroarylated), etc. by 
5 contacting compound 12 with a stoichiometric amount or slight excess of an alkyl 
iodide,( aryl boronic acid, heteroaryl boronic acid), etc. Sulfonation, alkylation and 
recovery is conducted in a manner described above in Scheme 1 . 

Coupling of compound 13 and commercially available ethyl propiolate using 
bis(triphenylphosphine) palladium dichloride, copper iodide and triethylamine in 
10 dimethylformamide provides for the optionally substituted ethyl 3-[2-sulfon- 
amidophenyl]propiolate, compound 14. 

Conventional hydrolysis of the ester group in the optionally substituted ethyl 
3-[2'-(sulfonamido)phenyl]propiolate, compound 14, using, for example, lithium 
hydroxide in a solvent mixture of ethanol and water provides for the optionally 
15 substituted 3-[2'-(sulfonamido)phenyl]propiolic acid, compound 15. The reaction is 
typically conducted at a temperature of from about 0 °C to about 60 °C, although 
preferably at room temperature. The reaction is continued until substantial 
completion which typically occurs within about 1 to 24 hours. The resulting 
product can be recovered by conventional methods, such as solvent stripping, 
20 neutralization, chromatography, filtration, crystallization, chromatography, and the 
like, or can be used in the next step without purification and/or isolation. 

In one embodiment, the carboxyl group of the optionally substituted 
3-[2'-(sulfonamido)phenyI] propiolic acid, compound 15, is coupled under 
conventional amidation condition using a suitable amine, HNR 3 R 3 ', to provide for 
25 the optionally substituted 3-[(2'-sulfonamido)phenyl]propargylamide, compound 16. 
Coupling proceeds in the manner described above in Scheme 1 and the resulting 
product can be recovered by conventional methods, such as solvent stripping, 
neutralization, chromatography, filtration, crystallization, chromatography, and the 
like. 
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in another embodiment, hydrogenation of the acetylenic maturation in the 
optionally substituted 3-[2'-(sulfonamido)phenyIJpropiolic acid, compound 15 
provides for the optionally substituted 3-f2'-(sulfonamido)phenyl]propionic acid, 
compound 17. This reaction is conducted under conventional hydrogenation 
conditions employing elevated pressures of hydrogen in the presence of a suitable 
hydrogenation catalyst such as platinum oxide, palladium and the like in a suitable 
solvent such as ethyl acetate, methanol, and the like. The reaction is conducted at a 
temperature typically of from about 15 »C to about 40 °C for a period of typically 
from about 1 to 6 hours. Resulting compound 17 can be recovered by conventional 
methods, such as neutralization, chromatography, filtration, crystallization, and the 
bke, or can be used in the next step without purification or isolation. 

The carboxyl group of compound 17 is coupled under conventional 
amidation condition using a suitable amine, HNR 3 R 3 ', to provide for the optionally 
substituted 3-[2Hsulfonamido)phenyl]propionamide, compound 8. Coupling 
proceeds in the manner described above in Scheme 1 and the resulting product can 
be recovered by conventional methods, such as solvent stripping, neutralization 
chromatography, filtration, crystallization, chromatography, and the like. 

Alternatively, the optionally substituted 2-aminoiodobenzene, compound 11 
can be reacted under conventional reductive amination conditions to provide for 
another route for the synthesis of a variety of R 2 alky 1 or substituted alkyl variables 
in compound 13. This alternative scheme is illustrated in Scheme 4 below: 

HC(Q)R2- ^L^l V 

NaCNBH 4 (| T R 1 SO,CI 





(R 4 ) n 




25 



Scheme 4 
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In Scheme 4, amine 11 is contacted with a suitable aldehyde, HC(0)R 2 ', 
where R- is selected from alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl, in the 
presence of a suitable reducing agent such as sodium cyanoborohydride under 
conventional reductive amination conditions to provide for the optionally substituted 
5 2-(-NHCH2R 2 ')iodobenzene, compound 18. The reaction is typically conducted in 
an inert solvent such as methanol or ethanol at a temperature of from about 0 °C to 
about 60 °C, although preferably at room temperature with a few drops of acetic 
acid. The reaction is continued until substantial completion which typically occurs 
within about 1 to 24 hours. The resulting product can be recovered by conventional 
10 methods, such as solvent stripping, chromatography, filtration, crystallization, and 
the like, or can be used in the next step without purification and/or isolation. 

Compound 18, is then sulfonated in the manner described above to provide 
for the optionally substituted 2-(N-substituted sulfonylamido)iodobenzene, 
compound 19 which can be used in place of compound 13 in Scheme 3 to provide 
15 for compounds of this invention. 

In still another alternative embodiment, optionally substituted 3-[2'-(phenyl- 
N-methylsulfonylamido)phenyl]propionamide, compound 24, can be prepared in a 
manner illustrated in Scheme 5 below: 
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Scheme 5 



where R 1 , R 3 , R 3 ', R 4 and n are as defined above and R 2 is methyl. 

In Scheme 5, conventional hydrogenation of the optionally substituted 2- 
mtrocinnaminic acid, 1 , yields the corresponding optionally substituted 
sodium 3-(2-aminophenyl)propionate, 20. The reaction is conducted under 
conventional hydrogenation conditions employing elevated pressures of hydrogen j, 
the presence of a suitable hydrogenation catalyst such as platinum oxide, palladium 
and the like in a suitable solvent such as ethyl acetate, methanol, and the like. The 
reaction is conducted in a basic environment such as IN NaOH in order to inhibit 
cyclization of the acid with the amino group. The reaction is conducted at a 
temperature typically of from about 15 «C to about 40 °C for a period of typically 
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from about 1 to 8 hours. The resulting product, compound 20, can be recovered by 
conventional methods, such as neutralization, chromatography, filtration, 
crystallization, and the like, or can be used in the next step without purification or 
isolation. 

5 Compound 20, is then sulfonated in the manner described above to provide 

for the optionally substituted 3-[2'-(sulfonylamido)phenyl]propionic acid, compound 
21, in the manner described above in Scheme 1. 

Methylation of the optionally substituted 3-[2'-(sulfonylamido)phenyl] 
propionic acid, compound 21 , is achieved by reaction with trimethylsilyl 

10 diazomethane to provide for the optionally substituted 3-[2'-(N-methylsulfonyl- 

amido)phenyl]propionic acid, compound 22. The reaction is typically conducted in 
an inert solvent such as dichloromethane at a temperature of from about 0 °C to 
about 40 °C. The reaction is continued until substantial completion which typically 
occurs within about 1 to about 8 hours. The resulting product can be recovered by 

15 conventional methods, such as solvent stripping, chromatography, filtration, 
crystallization, and the like, or can be used in the next step without purification 
and/or isolation. 

Hydrolysis of compound 22 using standard conditions such as LiOH in 
MeOH and water will provide compound 23 , which can be amidated in the manner 

20 described above in Scheme 1 to provide for compound 24 . 

The starting materials for the above reactions are generally known 
compounds or can be prepared by known procedures or obvious modifications 
thereof. For example, many of the starting materials are available from commercial 
suppliers such as Aldrich Chemical Co. (Milwaukee, Wisconsin, USA), Bachem 

25 (Torrance, California, USA), Emka-Chemce or Sigma (St. Louis, Missouri, USA). 
Others may be prepared by procedures, or obvious modifications thereof, described 
in standard reference texts such as Fieser and Fieser's Reagents for Organic 
Synthesis, Volumes 1-15 (John Wiley and Sons, 1991), Rodd's Chemistry of 
Carbon Compounds, Volumes 1-5 and Supplemental (Elsevier Science Publishers, 
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1989), Organic Reactions, Volumes 1-40 (John WUey and Sons. 1991), March's 
Advance Organic Chemistry, W Wiley and Sons, 4» Edition), and Larocfs 
Comprehensive Organic Transformations (VCH Publishers Inc., 1989) 

Sulfony! chlorides of me formuta R'SOiCI as empioyed in the above reacdon 
are etther known componnds or compounds that can be prepared from known 
compounds by conventional syntactic procedures. Such compounds are typically 
prepared from the corresponding sul fonic acid, i.e., front compounds of the formula 

" S03H Where above, «smg phosphorous trichloride and 

Phosphorous pentachloride. This reaction is generally conducted by contacting the 
• sulfonic acid with about 2 to 5 moiar equivalent of phosphorous trichloride «< 
Phosphorous pentachloride, either neat or in an inert solvent, such as 
dichloromethane, at temperature in me range of about 0 X to about 80 »C for about 
1 to about 48 hours to afford tit. sul&nyi chloride. Ahernatively, the sulfonyl 
chlorides can be prepared from the corresponding thiol compound, i.e., from 
compounds of the formula R--SH where R is as defined herein, by treating the thiol 
w.th chlorine (Cfc) and water nude, conventional reaction conditions. 

Examples of sulfonyl chlorides suitable for use in this invention include bu, 
are not tanked to, benzenesulfonyl chloride, l-naphtaalenesulfonyl chloride 
2-naphthalenesnKony! chloride, p-totaenesulfony! chloride, a-mtaenesulfony! 
chlonde. 4-acetamidobenzenesnlfony. chloride, 4-amidinobenzenesulfonyI chloride 
4-««-butylbenzenesulf„nyI chloride, 4-bromobenzenesulfonyl chloride 
2-carboxybenzenesulfonyI chloride. 4<yanobenzenesulfonyI chloride ' 
3,«ichlorobenzenesnlfbnyl chloride, 3,5-dichIorobenzenesulfonyl chloride 
3.4-dnnetaoxybenzenesulfonyl chloride, 3,5-ditrifluoromeu,ylbenzenesulfonyl 
chlonde, 4-fluorobeuzen^ulfony! chloride. 4-metaoxybenzenesnlfony! chloride 
2-methoxycarbonyIben 2 ene- S ulfonyl chloride, 4-metaylanudobenzenesulfony! ' 
chlonde. 4-mfrobenzene-sulfonyl chloride, 4-ttuoamidobenzenesu.fonyl chloride 
4-frmuoromethyl-benzenesulfonyl chloride. 4-rrffluorometaoxybenzenesulfony! ' 
chlonde. 2,4.6-frhnetaylbenzenesuifcnyl chloride. 2-phenyl.manesuIfonyl chloride 
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2-thiophenesulfonyl chloride, 5-chloro-2-thiophenesulfonyl chloride, 2,5-dichloro-4- 
thiophenesulfonyl chloride, 2-thiazolesulfonyl chloride, 2-methyl-4-thiazolesulfonyl 
chloride, l-methyl-4-imidazolesulfonyl chloride, l-methyl-4-pyrazolesulfonyl 
chloride, 5^Moro-l,3-dimethyl-4-pyrazolesiilfonyl chloride, 3-pyridinesulfonyl 
5 chloride, 2-pyrimidinesulfonyl chloride and the like. If desired, a sulfonyl fluoride, 
sulfonyl bromide or sulfonic acid anhydride may be used in place of the sulfonyl 
chloride in the above reactions. 

Amines of the formula HNR 3 R 3 are either commercially available or can be 
prepared by methods well known in the art some of which are illustrated in the 

1 0 examples below . 

2-Nitrocinnaminic acid is commercially available and methods for forming 
optional substitution on the phenyl group thereof acid are well known in the art. 

Similarly, 2-iodoaniline is commercially available and methods for forming 
optional substitution on the phenyl group thereof are well known in the art. 

IS In some cases it may be more convenient to prepare a given product 

compound or intermediate by preparing it from another product of Formula I or 
intermediate, by applying known synthesis procedures. For example, as noted 
above, conversion of compounds where R 7 is hydrogen into other compounds where 
R 7 is another moiety can be accomplished after formation of compounds within the 

20 scope of Formula I above. 

Pharmaceutical Formulations 

When employed as pharmaceuticals, the compounds of Formula I and II are 
usually administered in the form of pharmaceutical compositions. These compounds 
25 can be administered by a variety of routes including oral, rectal, transdermal, 
subcutaneous, intravenous, intramuscular, and intranasal. These compounds are 
effective as both injectable and oral compositions. Such compositions are prepared 
in a manner well known in the pharmaceutical art and comprise at least one active 
compound. 
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ttus invention also includes pharma^utica. compositions which contain as 
the active ingredient, one or tnore of the compounds of formula I and n above 
associated with pharmacy acceptable carriers. In mating me compositions o, 
tins mvenuon. me active ingrediem is usuaUy mixed with an excipient, diluted by an 
exctpien, or enciosed within such a carrier which can be in me form of a capsule 
sachet, paper or other container. When me excipien, serve* aa a diluent, „ can be a 
solid, semi-soBd, or liquid materia!, which ac* as a vehicle, carrier or medium for 
the active ingredient. Thus, the compositions can be in the fonn of tablets, plus 
powders, lozenges, sachets, cache*, elixira, suapensiona, emulsiona. solutions ' 
syrups, aaosols (as a solid or in a liquid medium), ointments containing for ' 
example, up to ,0% by weight of me active compound, soft and hard gelatin 
capsules, suppositories, sterile injeotable sohttions, and sterile packaged powders 

In preparing a formulation, i, may be necessary to mill me active 
compound to provide the appropriate particle size prior to combining with the other 



rdinari 



20 



25 



to a particle size of less than 200 mesh. If the active compound ia subaantially 
water soluble, me particle size is normally adjusted by milling m provide a 
substantially unifonn distribution in the formuhtion, e.g. about 40 meah 

Some examples of suitable excipien* inch.de la<**e, dextrose, sucrose 
sorbitol, mannM. starches, gnm acacia, caJcium phosphate, alginates, tragacanfo, 
gelatin, calcium silicate, microcrysteflfoe ceHuloae, po.yviny.pyrro.idone, cellulose 
water, syrup, and methyl cellulose. The formulations can additionally include- ' 

lubricating agents such as talc, magnesium stearat, ■ •, 

, ... ngnesium stearate, and mineral oil; wetting agents; 

emulstfymg and suspending agems; preserving agents such aa methyl- and 
propylhydroxy.benzoa.es; sweetening agents; and flavoring agents The 
compositions of foe invention can be fbnnulated so as fo provide quick, susteined or 
delayed release of foe active ingredient after adminiatration fo the patien, by 
employing procedures known in the art. 
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The compositions are preferably formulated in a unit dosage form, each 
dosage containing 5 to about 100 mg, more usually about 10 to about 30 mg, of the 
active ingredient. The term "unit dosage forms " refers to physically discrete units 
suitable as unitary dosages for human subjects and other mamm a ls, each unit 

5 containing a predetermined quantity of active material calculated to produce the 
desired therapeutic effect, in association with a suitable pharmaceutical excipient. 

The active compound is effective over a wide dosage range and is generally 
administered in a pharmaceutically effective amount. It, will be understood, 
however, that the amount of the compound actually administered will be determined 

10 by a physician, in the light of the relevant circumstances, including the condition to 
be treated, the chosen route of administration, the actual compound administered, 
the age, weight, and response of the individual patient, the severity of the patient's 

symptoms, and the like. 

For preparing solid compositions such as tablets, the principal active 

1 5 ingredient is mixed with a pharmaceutical excipient to form a solid preformulation 
composition containing a homogeneous mixture of a compound of the present 
invention. When referring to these preformulation compositions as homogeneous, it 
is meant that the active ingredient is dispersed evenly throughout the composition so 
that the composition may be readily subdivided into equally effective unit dosage 

20 forms such as tablets, pills and capsules. This solid preformulation is then 

subdivided into unit dosage forms of the type described above amtaining from, for 
example, 0. 1 to about 500 mg of the active ingredient of the present invention. 

The tablets or pills of the present invention may be coated or otherwise 
compounded to provide a dosage form affording the advantage of prolonged action. 

25 For example, the tablet or pill can comprise an inner dosage and an outer dosage 
component, the latter being in the form of an envelope over the former. The two 
components can separated by an enteric layer which serves to resist disintegration in 
the stomach and permit the inner component to pass intact into the duodenum or to 
be delayed in release. A variety of materials can be used for such enteric layers or 
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coatings, such materials including a number of polymeric acids and mixtures of 
polymeric acids with such materials as shellac, cetyl alcohol, and cellulose acetate. 

The liquid forms in which the novel compositions of the present invention 
may be incorporated for aciministration orally or by injection include aqueous 
solutions suitably flavored syrups, aqueous or oil suspensions, and flavored 
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil, or peanut 
oil, as well as elixirs and similar pharmaceutical vehicles. 

Compositions for inhalation or insufflation include solutions and suspensions 
in pharmaceutical^ acceptable, aaueous or nra*™ 



and powders. The liquid or solid compositions may contain suitable 
pharmaceutically acceptable excipients as described supra. Preferably the 
compositions are administered by the oral or nasal respiratory route for local or 
systemic effect. Compositions in preferably pharmaceutically acceptable solvent 
may be nebulized by use of inert gases. Nebulized solutions may be breathed 
directly from the nebulizing device or the nebulizing device may be attached to a 
face masks tent, or intermittent positive pressure breathing machine. Solution, 
suspension, or powder compositions may be administered, preferably orally or 
nasally, from devices which deliver the formulation in an appropriate manner. 
The following formulation examples illustrate the pharmaceutical 
20 compositions of the present invention. 
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Formulation Example 1 
Hard gelatin capsules containing the following ingredients are prepared: 




I ngredient 

Active Ingredient 
Starch 

Magnesium stearate 



Quantity 
(mg/ca i 

30.0 
305.0 
5.0 



10 The above ingredients are mixed and filled into hard gelatin capsules in 340 mg 



15 



20 



quantities 



Formulation Example 2 
A tablet formula is prepared using the ingredients below: 



I ngredient 

Active Ingredient 
Cellulose, microcrystalline 
Colloidal silicon dioxide 
Stearic acid 



Quantity 
(mg/capsule) 

25.0 
200.0 
10.0 
5.0 



25 



35 



The components are blended and compressed to form tablets, each weighing 240 



mg, 



Formulation Ex ample 3 
A dry powder inhaler formulation is prepared containing the following 



30 components: 




Ingredient 

Active Ingredient 
Lactose 
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The active mixture is mixed with the lactose and the mixture is added to a dry 
powder inhaling appliance. 



10 
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Formulation E xam ple d 
Tablets, each containing 30 mg of active ingredient, are prepared as follows: 



•edient 

Active Ingredient 
Starch 

Microcrystalline cellulose 
Polyvinylpyrrolidone 
(as 10% solution in water) 
Sodium carboxymethyl starch 
Magnesium stearate 
Talc 

Total 



Quantity 
(nag/tablet) 

30.0 mg 
45.0 mg 
35.0 mg 

4.0 mg 
4.5 mg 
0.5 mg 
1.0 mj 
120 mg 



25 



The active ingredient, starch and cellulose are passed through a No. 20 mesh 
U.S. sieve and mixed thoroughly. The solution of polyviny 1-pyrrolidone is mixed 
with the resultant powders, which are then passed through a 16 mesh U.S. sieve. 
The granules so produced are dried at 50 °C to 60 °C and passed through a 16 mesh 
U.S. sieve. The sodium carboxymethyl starch, magnesium stearate, and talc, 
previously passed through a No. 30 mesh U.S. sieve, are then added to the granules 
which, after mixing, are compressed on a tablet machine to yield tablets each 
weighing 150 mg. 



30 



Formulation F.Yatnp lP s 
Capsules, each containing 40 mg of medicament are made as follows: 



Ingredient 

Active Ingredient 
Starch 

Magnesiu m stearate 



Quantity 
(mg/ capsu le) 

40.0 mg 
109.0 mg 
1.0 mi 
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The active ingredient, cellulose, starch, and magnesium stearate are blended, 
passed through a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 
150 mg quantities. 

5 Formulation Example 6 

Suppositories, each containing 25 mg of active ingredient are made as 
follows : 

10 Ingredient Amount 

Active Ingredient 25 mg 

Saturated fatty acid glycerides to 2,000 mg 

The active ingredient is passed through a No. 60 mesh U.S. sieve and 
15 suspended in the saturated fatty acid glycerides previously melted using the 

minimum heat necessary . The mixture is then poured into a suppository mold of 
nominal 2.0 g capacity and allowed to cool. 



Formulation Example 7 
20 Suspensions, each containing 50 mg of medicament per 5.0 mL dose are 

made as follows: 



Ingredient Amount 

Active Ingredient 50.0 mg 

25 Xanthan gum 4.0 mg 

Sodium carboxymethyl cellulose (11%) 

Microcrystalline cellulose (89 %) 50.0 mg 

Sucrose 1.75 g 

Sodium benzoate 10.0 mg 

30 Flavor and Color q.v. 

Purified water to 5.0 mL 



The medicament, sucrose and xanthan gum are blended, passed through a 
No. 10 mesh U.S. sieve, and then mixed with a previously made solution of the 
35 microcrystalline cellulose and sodium carboxymethyl cellulose in water. The 
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10 



sodium benzoate, flavor, and color are diluted with some of the water and added 
with stirring. Sufficient water is then added to produce the required volume. 



Formulat ion Fxampte ft 



Ingredient 

Active Ingredient 
Starch 

Magnesium stearate 



Total 



15 



Quantity 
(mg/capsu le) 
15.0 mg 
407.0 mg 
3.0mj 
425.0 mg 



The active ingredient, cellulose, starch, and magnesium stearate are blended, 
passed through a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 
560 mg quantities. 



Formulation Example 9 
An intravenous formulation may be prepared as follows: 



20 



Ingredient 

Active Ingredient 
Isotonic saline 



Quantity 

250.0 mg 
1000 mL 



25 



Formulation Example 1 0 
A topical formulation may be prepared as follows: 



30 



Ingredient 

Active Ingredient 
Emulsifying Wax 
Liquid Paraffin 
White Soft Paraffin 



Quantity 

1-10 g 
30 g 
20 g . 
to 100 



The white soft paraffin is heated until molten. The liquid paraffin and 
emulsifying wax are incorporated and stirred until dissolved. The active ingredient 
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is added and stirring is continued until dispersed. The mixture is then cooled until 
solid. 

Another preferred formulation employed in the methods of the present 
invention employs transdermal delivery devices ("patches"). Such transdermal 
5 patches may be used to provide continuous or discontinuous infusion of the 

compounds of the present invention in controlled amounts. The construction and 
use of transdermal patches for the delivery of pharmaceutical agents is well known 
in the art. See, e.g., U.S. Patent 5,023,252, issued June 11. 1991, which is 
incorporated herein by reference in its entirety. Such patches may be constructed 
10 for continuous, pulsatile, or on demand delivery of pharmaceutical agents. 

When it is desirable or necessary to introduce the pharmaceutical 
composition to the brain, either direct or indirect techniques may be employed. 
Direct techniques usually involve placement of a drug delivery catheter into the 
host's ventricular system to bypass the blood-brain barrier. One such implantable 
15 delivery system used for the transport of biological factors to specific anatomical 
regions of the body is described in U.S. Patent 5,011,472 which is incorporated 

herein by reference in its entirety. 

Indirect techniques, which are generally preferred, usually involve 
formulating the compositions to provide for drug latentiation by the conversion of 

20 hydrophilic drugs into lipid-soluble drugs. Latentiation is generally achieved 
through blocking of the hydroxy, carbonyl, sulfate, and primary amine groups 
present on the drug to render the drug more lipid soluble and amenable to 
transportation across the blood-brain barrier. Alternatively, the delivery of 
hydrophilic drugs may be enhanced by intra-arterial infusion of hypertonic solutions 

25 which can transiently open the blood-brain barrier. 
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Utility 

The compounds of this invention are bradykinin antagonists and therefore 
are suitable for use in blocking or ameliorating pain as well as hyperalgesia in 
mammals. Pain blocked or ameliorated by the compounds of this invention include, 
5 for example, pain associated with surgical procedures, burns, trauma, migraine, and 
the like. 

The compounds of this invention are also useful in the treatment of disease 
conditions in a mammal which are mediated at least in part by bradykinin. 
Examples of such disease conditions include asthma, rhinitis, premature labor, 
10 inflammatory arthritis, inflammatory bowel disease, endotoxic shock related to 
bacterial infections, central nervous system injury, back pain, neuropathic pain, 
spinal cord injury and the like. 

As noted above, the compounds of this invention are typically administered 
to the mammal in the form of a pharmaceutical composition. Pharmaceutical 
15 compositions of the invention are suitable for use in a variety of drug delivery 
systems. Suitable formulations for use in the present invention are found in 
Remington 's Pharmaceutical Sciences, Mace Publishing Company, Philadelphia, 
PA, 17th ed. (1985). 

In order to enhance serum half-life, the compounds may be encapsulated, 
20 introduced into the lumen of liposomes, prepared as a colloid, or other conventional 
techniques may be employed which provide an extended serum half-life of the 
compounds. A variety of methods are available for preparing liposomes, as 
described in, e.g., Szoka, et ah, U.S. Patent Nos. 4,235,871, 4,501,728 and 
4,837,028 each of which is incorporated herein by reference. 
'.5 The amount administered to the patient will vary depending upon what is 

being administered, the purpose of the administration, such as prophylaxis or 
therapy, the state of the patient, the manner of administration, and the like all of 
which are within the skill of the attending clinician. In therapeutic applications, 
compositions are administered to a patient already suffering from a disease in an 
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amount sufficient to cure or at least partially arrest the symptoms of the disease and 
its complications. An amount adequate to accomplish this is defined as 
"therapeutically effective dose." Amounts effective for this use will depend on the 
disease condition being treated as well as by the judgment of the attending clinician 

5 depending upon factors such as the severity of the inflammation, the age, weight 
and general condition of the patient, and the like. 

The compositions administered to a patient are in the form of pharmaceutical 
compositions described above. These compositions may be sterilized by 
conventional sterilization techniques, or may be sterile filtered. The resulting 

10 aqueous solutions may be packaged for use as is, or lyophilized, the lyophilized 
preparation being combined with a sterile aqueous carrier prior to administration. 
The pH of the compound preparations typically will be between 3 and 11, more 
preferably from 5 to 9 and most preferably from 7 to 8. It will be understood that 
use of certain of the foregoing excipients, carriers, or stabilizers will result in the 

15 formation of pharmaceutical salts. 

The therapeutic dosage of the compounds of the present invention will vary 
according to, for example, the particular use for which the treatment is made, the 
manner of administration of the compound, the health and condition of the patient, 
and the judgment of the prescribing physician. For example, for intravenous 

20 administration, the dose will typically be in the range of about 20 ng to about 500 
Hg per kilogram body weight, preferably about 100 fig to about 300 fig per kilogram 
body weight. Suitable dosage ranges for intranasal administration are generally 
about 0.1 pg to 1 mg per kilogram body weight. Effective doses can be 
extrapolated from dose-response curves derived from in vitro or animal model test 

25 systems. 

In addition to the above, the esters and thioesters of formula I are useful 
intermediates in the preparation of the amides of formula I (W = N) . 
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The following synthetic and biological examples are offered to illustrate this 
invention and are not to be construed in any way as limiting the scope of this 
invention. Unless otherwise stated, all temperatures are in degrees Celsius. 



EXAMPLES 



In the examples below, the following abbreviations have the following 
meanings. If an abbreviation is not defined, it has its generally accepted meaning. 



10 



15 



20 



25 



30 



35 



40 



Boc 

brd 

brm 

brt 

bs 

dba 

dd 

DIAD 
DIEA 
DMAP 

DME 

DMF 

DPPA 

dppf 

dt 

EDCI 

EtOH 
eq. 

S 
h 

HATU 

HOAc 

HOBT 

HPLC 

MS 

MeOH 

m 

M 

mg 

min. 



t-butoxycarbonyl 
broad doublet 
broad multiplet 
broad triplet 
broad singlet 
dibenzyledene acetone 
doublet of doublets 
diisopropyl azo dicarboxylate 
diisopropylethyl amine 

4-N,A^-dimethylaminopyridine 

dimethoxyethane 

N, iV-dimethy If ormamide 

diphenylphosphoryl azide 

1 , l'-bis(diphenylphosphino)ferrocene 
doublet of triplets 

l-(3-dimethylaminopropyl)-3- 

ethylcarbodiimide hydrochloride 

ethanol 

equivalents 

gram 

hours 

0- (7-azabenzotr iazol- l-yl)-N,N,N',N' -tetra- 
ethyluonium hexafluorophosphate 

acetic acid 

1- hydroxybenzothiazole hydrate 

high performance liquid chromatography 

mass spectroscopy 

methanol 

multiplet 

molar 

milligram 

minutes 
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mL = milliliter 

loI = millimolar 



■nit 



NMR = nuclear magnetic resonance 

N = normal 

5 OAc = acetate 

psi = pounds per square inch 

q = quartet 

rt = room temperature 

R, = retention time 

10 s = singlet 

t = triplet 

TEA = triethylamine 

TFA = trifluoroacetic acid 

THF = tetrahydrofuran 

15 yxL = microliters 



In the following examples and procedures, the term "Aldrich" indicates that 
20 the compound or reagent used in the procedure is commercially available from 

Aldrich Chemical Company, Inc., Milwaukee, WI 53233 USA; the term "Sigma" 
indicates that the compound or reagent is commercially available from Sigma, St. 
Louis MO 63178 USA and the term "TCI" indicates that the compound or reagent is 
commercially available from TCI America, Portland OR 97203; the term "Frontier" 
25 or "Frontier Scientific" indicates that the compound or reagent is commercially 
available from Frontier Scientific, Utah, USA; "Bachem" indicates that the 
compound or reagent is commercially available from Bachem, Torrance, California, 
USA; the term "Lancaster" indicates that the compound or reagent is commercially 
available from Lancaster Synthesis, Inc., P.O. Box 100 Windham, NH 03087 USA; 
30 the term "Peptech" indicates that the compound or reagent is commercially available 
from Peptech Corporation, Cambridge, Massachusetts USA. 

The following general procedures illustrate general synthetic pathways for 
preparing amine intermediates useful in preparing compounds of Formula I or for 
modifying the acetamide group on compounds of formula I. 



35 
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GENERAL PROCEDURE A 

General Procedure for the Preparation of 1,2,3,6-Tetrahydro-N- 

alkylpyrtoine derivatives 

5 

A suitable starting material comprising a 2-acetamide group on 
an appropriate propionamide compound having a pyridine functionality attached 
thereto (2.92 mmol) is added to dry DMF (15 mL) and is heated with a heat-gun (if 
required) to form a clear solution which is then cooled to rt. Methyl iodide (5 mL, 

10 excess) is added thereto and stirring is continued for 18 h at rt. Excess DMF is 

removed under reduced pressure and the pyridinium salt formed is taken to the next 
step without further purification. The methyl iodide salt is dissolved in methanol (25 
mL) and NaBH 4 (13.78 mmol) is added to it and stirred for lh. Excess MeOH is 
removed and water (50 mL) is added to the crude product and sonicated for 10 min. 

1 5 A solid product containing the 1 ,2,3,6-tetrahydro-N-methylpyridine group is 
filtered off or extracted with CH2CI2 and used in the next step without further 
purification. 

The remaining double bond in the 1,2,3,6-tetrahydro-N-methylpyridine 
group can optionally be hydrogenated to provide for the N-methylpiperidin-4-yl 
20 derivative. 



GENERAL PROCEDURE B 

General Procedure for the Preparation of 
Cyclopropylpiperidinylethyl propionamides 

3-[2'-{(4 ,, -cMo^o-2^5 ,, -dimemylbenzene)-N'-methylsulfonanudo)phenyl]-N- 
[(2-pyrid-4-yl)eth-l-yl]propionamide, which can be prepared by amidation of the 
corresponding carboxylic acid with 2-(2-aminoethyl)pyridine (TCI) in the manner 
described above is hydrogenated in the presence of platinum oxide (PtOz) in 
methanol to provide for the corresponding piperidinyl derivative. 
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Sodium cyanoborohydride (1.5 mmol) is then added to a stirred solution of 
the piperidinyl derivative (1 mmol), with 1-ethoxy-l-trimethylsUoxy cyclopropane 
(1 mmol) (Aldrich) and AcOH (1 mmol) in MeOH (20 mL) at rt. After being stirred 
at rt, the reaction mixture is refluxed for 18h. The excess solvent is removed and 
5 washed with saturated NaHCOs solution. The aqueous solution is extracted with 
CH2CI2 (2 x 100 mL). The combined organic layers are dried and concentrated. The 
resulting residue is then purified by silica gel column chromatography to afford the 
N-cyclopropylpiperidinylethyl propionamide derivative. 

l o GENERAL PROCEDURE C 

General Procedure for the Preparation of N-Phenylpiperidinylethyl 

PROPIONAMIDES 

Triphenylbismuth diacetate (Ph3Bi(OAc)2) (1.2 eq.) and Cu(OAc)2 (0.12 eq.) 

15 are added to a stirred solution of an appropriate N-2-(piperidin-4- 

ylethyl)propioamide compound (1 mmol) in dichloromethane at rt and stirred for 18 
h. The reaction mixture is partitioned between dichloromethane (50 mL) and water 
(50 mL) and stirred for 2h. The organic layer is separated, dried and concentrated. 
The residue was chromatographed on silica gel affording the N-[2-(N-phenyl- 

20 piperidin-4-yl)ethyl] propionamide derivative. 



GENERAL PROCEDURE D 

25 GENERAL PROCEDURE FOR THE PREPARATION OF N-PYRIDYLPIPERIDINYLETHYL 

PROPIONAMIDES 

A solution of an appropriate N-2-(piperidin-4-ylethyl)propioamide 
compound (0.1 mmol) and 4-chloropyridine (excess) in EtOH (5 mL) is heated in a 
30 sealed tube at 1 10 °C for 16 h. Excess solvent is removed and the residue purified 
by preparative HPLC (acetonitrile-water-0.1% TFA) and the N-[2-({N-pyrid-4- 
yl}piperidin-4-yl)ethyl]propionamide derivative is isolated as the TFA salt. 
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GENERAL PROCEDURE E 

5 General Procedure for Removal of Boc Protecting Groups From Amino 

Groups 

To a stirred solution of Boc-amine (0.01 mol) in dry ethyl acetate (25 mL) at 
0 °C, HC1 gas is bubbled for 15 min. The reaction solution is stirred for 5 h at rt 
10 after which the HC1 salt is recovered by filtration. The HC1 salt is used in the next 
step without further purification. 



GENERAL PROCEDURE F 

General Procedure for Removal of Boc Protecting Groups From Amino 
1 5 Groups 

HCl gas is bubbled for 2 h into a solution of Boc amino acid in dry MeOH 
(100 mL) at rt. The reaction solution is stirred for 18 h at rt after which the product 
is recovered upon solvent removal. The HCl salt is used in the next step without 
20 further purification. 



GENERAL PROCEDURE G 

General Procedure for Conversion of a Cyanophenyl Group to a 4,5- 
25 Dihydroimidazol-2-ylphenyl group 

An N-[2-(p-cyanophenyl)ethyl]propionamide compound (1.57 mmol) which 
can be prepared in a manner as described herein is dissolved in a solution of 
EbN/pyridine (6 mL/60 mL) at rt. HaS is bubbled through for 15 min. at rt. The 
30 reaction mixture is then capped and stirred at rt overnight. The solvent mixture is 
removed under reduced pressure and the resulting residue is then dissolved in a 
mixture of acetone/iodomethane (60 mL: 5 mL). The solution is heated to reflux 
for 1.5 h whereupon the solvent is removed under reduced pressure. The crude 
material is dissolved in dry MeOH (15 mL), with EtoN (1.0 eq.; 220 L) and 
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ethylenediamine(l.leq.;120 L). The solution is refluxed for 2 days. The solvent 
is evaporated under reduced pressure. The crude material can be purified by 
reverse phase HPLC (acetonitrile/water-0.1 %TFA), and the resulting product 
isolated. 

The process set forth in General Procedure H below is illustrated in the 
following reaction scheme: 





(CE^CH-NHj 



acetic acid 




NHCHCCH-j^ 




10 



15 



20 



GENERAL PROCEDURE H 

General Procedure for Conversion of a Vinylpyr 

aminoethylpyridine group 



mi 



>je Group to a 2- 



4-Vinyl pyridine (1.6 mL; 15 mmol) is dissolved in acetic acid (12.5 mmol; 
0.72 mL) and isopropylamine (12.5 mmol; 1.06 mL). The reaction mixture is 
refluxed for 6 h. The solvent is evaporated under reduced pressure. To the 
resulting solid is added EtOAc as well as saturated NaHCOj. The organic layer is 
isolated, dried over MgS0 4 . The solvent is removed under reduced pressure. The 
desired material is isolated as a foam. H 1 NMR (CDCb) 8 = 8.4 (m, 2H); 7.05 (m, 
2H); 2.75 (m, 2H); 2.65 (m, 3H); 0.99 (d, 6H). C» NMR (CDCb) 149.87; 149.54; 
149.09; 123.93; 48.19; 47.20; 35.56; 22.43. MS (API-ES) = 165 (M+H). 

The processes set forth in General Procedure I below are illustrated in the 

following reaction scheme: 
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Boc' 





OH 



EDCI HOBT HN 
TEA.DMF / 
Boc' 




HC1 (g^ 
EtOAc 



H 2 N 



1061 




ArS0 2 NR 2 



Pd (OAc) 2 
PCO-tolyDa 

2M Na 2 C0 3 
DME 



OH 



N 
I 

Boc 



ArS0 2 NR 2 



EDCI 

* HOBT 
T TEA 

DMF 




5 GENERAL PROCEDURE I 

General Procedure for Forming a Heteroaryl Substituent 

on a Phenyl Group 

(D)-N^butoxyc^rbonyl-/?-iodophenylalaiiine can be prepared by Boc 
10 protecting the commercially available p-iodophenylalanine (Aldrich). This 

compound can then be amidated by reaction with pyrrolidine using conventional 
coupling procedures to provide for l-(R)-[l-(/-butoxycarbonyl-amino)-l-(pyrrolidin- 
l-ylcarbonyl)-2-(4-iodophenyl)]ethane and this amino acid derivative is sometimes 
referred to herein as compound 1061. 

15 Removal of the Boc protecting group and coupling with a suitable 3-[2'- 

sulfonylamido)phenyl]propionic acid compound in a manner similar to that 
described herein affords the N-substituted propionamide compound. 

This compound (0.34 mmol) is dissolved in dry DME (6 mL) under 
nitrogen. To this is added Pd(OAc) 2 (0.1 eq.), P(0-tolyl) 3 (0.1 eq.), 2M NaiCOs 
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(1.7 mL) and Hr-butoxycarbonyl)pyrrole-2-boronic acid (2 eq.) (Frontier 
Scientific). The reaction mixture is stirred overnight at 80 °C. The solvent is 
removed under vacuum and EtOAc (20 mL) is added. The organic layer is washed 
with H2O (10 mL, 2X), brine (10 mL, IX) and dried over Na2S0 4 . Upon filtration, 
5 the solvent is removed under vacuum and the desired product can be purified on 
column chromatography (silica gel). 

Optionally and subsequently, the Boc protecting group on the pyrrolyl group 
can be removed in the manner described above. 

The processes set forth in General Procedure J below are illustrated in the 

10 following reaction scheme: 
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R SnMe 3 
Cul 

Pd 2 dba 3 

AsPh 3 

DMF 



1061 



Bis-pinnacolato 

diborane 

KOAc 

PdCI 2 (dppO 
MeOH 



BocHN 




HCI 
MeOH 




BocHN 



or 





PdCIjfdppf) 
2M Na 2 C0 3 
DMF 



Br 




N N 




BocHN 



HCI 




H,N 




GENERAL PROCEDURE J 

General Procedure for Forming a 2- or 4- Pyridyl Substituent 

on a Phenyl Group 

[Exemplified by the Preparation of l-[(R)-l-Pyrrolidin-l-ylcarboriyl- 

l-anuno-2-(4-(2-or4-pyridyl)pIienyl]ethane] 
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l-(R)-[l-(r-butoxycarbonylamino)-l-(pyrrolidin-l-ylcarbonyl)-2-(4- 
iodophenyl)] ethane (compound 1061) (300 mg, 0.68 mmol), is added to a 50 mL 
round-bottom flask with Cul (8% mol) in dry DMF (10 mL). The resulting solution 

5 is flushed under nitrogen for 2-3 min. Pcbdbas (2% mol) (Aldrich) and AsPhs (16% 
mol) (Aldrich) are weighed together in a small vial to which 1 mL of DMF is 
added. This solution is added to the reaction mixture and it is flushed under 
nitrogen for an additional 2-3 minutes. An oil bath is heated to 60 °C and the 
reaction mixture is immersed into it and allowed to thermally equilibrate. The 

10 commercially available pyridyl stannane (1 . 15 eq.) (Frontier) is then weighed out 
into a small vial to which 1 mL of DMF is added and this solution is then added to 
the previous reaction mixture and heated at 60 °C for 6 hours. The solvent is 
removed under vacuum. The crude residue is dissolved in EtOAc (30 mL). The 
organic layer is washed with brine (10 mL, 2X), and dried over MgSCU. Upon 

1 5 filtration and evaporation of the solvent under reduced pressure, the crude material 
is purified on column chromatography (silica gel), eluted with EtOAc-Hexanes 3:2 
to afford l-[(R)-l-(pyrrofidm-l-ylcarbonyl)-l-(^butoxycarbonylaniino)-2-(4-(2-or 4- 

pyridyl)phenyl] ethane in good yield. 

Subsequent removal of the Boc protecting group with HCl/methanol in the 
20 manner described above provides for the title compound as the HC1 salt. 



GENERAL PROCEDURE K 

General Procedure for Forming a 2- Pyrimidinyl substttuent 

on a Phenyl Group 

25 [Exemplified by the Preparation of l-[(R)-l-Pyrrolidm-l-ylcarbonyl-l-amino-2-(4- 

(2-pyrimidinyl)phenyl]ethane] 

t 

l-(R)-[l-^butoxycarbonylamino)-l-(pyrrolidin-l-ylcarbonyl)-2-(4- 
iodophenyl)] ethane (compound 1061)(100 mg, 0.22 mmol), is dissolved in dry 
30 MeOH (5 mL) to which is added KOAc (1.5 eq.) and bis-pinnacolato diboron (1.1 
eq.) (Aldrich) and the mixture is flushed under nitrogen for 5 minutes. The 



-86- 



WO 2004/056319 



PCT/US2003/040745 



10 



catalyst, PdCk(dppf) (0.03 eq.) (Aldrich), is then added and the reaction is heated at 
60 °C overnight. The reaction mixture is filtered through Celite and condensed 
under vacuum. The residue is then treated with bromopyrimidine (3 eq.) (Aldrich), 
NaiCOs (5 eq., 0.55 mL) and PdCh(dppf) (0.03 eq.) in DMF (1 mL) and is stirred 
at 80 °C overnight. The solvent is removed under vacuum. The crude residue is 
purified on column chromatography (silica gel), eluted with EtO Ac-Hexanes , 3:2 to 
afford 1 -[(R)- 1 -pyrrolidine 1 -y lcarbony 1- 1 -(r-butoxy carbony lamino)-2-(4-(2- 
pyrimidinyl)phenyl]ethane in good yield. 

Subsequent removal of the Boc protecting group with HCl/methanol in the 
manner described above provides for the title compound as the HC1 salt. 

The processes set forth in General Procedure L below are illustrated in the 
following reaction scheme: 




R = H t Me 



Mel 



CH 2 Cl2 




1. NaBH 4 
MeOH 

2. H 2l PtQ 2 
35 psi 




HCI (g) 
MeOH 



15 



GENERAL PROCEDURE L 




20 



25 



General Procedure for the Preparation of 1 ,2,3, 6-Tetrahydro-N- 

(Alkyl)pyrjdine derivatives 

Boc protected 2-aminoethylpyridine (or the N-methyl analog thereof) (120 
mg, 0.18 mmol), is dissolved in MeOH/CIfeCk (2:1) to make a 2.5 M solution. To 
this is added Mel (4 eq.) and the mixture is heated in a sealed tube for 3.5 h. The 
solvent is removed under vacuum and the resulting crude mixture can be used 
directly without purification and/or isolation. 
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GENERAL PROCEDURE M 

General Procedure for the Reduction/Hydrogenation of a Pyridinium 

Salt 

5 

The methyl pyridinium iodide salt produced above, (60 mg, 0.083 mmol), is 
dissolved in dry MeOH (4 mL) and the resulting mixture cooled to 0 °C. Excess 
NaBH4 was added and the mixture is allowed to stir for 30 min. The solvent is then 
removed under vacuum and water (5-10 mL) is added to the crude product and 
10 sonicated for 10 min. Upon filtration, the solvent is evaporated to provide for Boc 
protected 2-ammoemyl-l,2,3,6-tetrahydro-pyridine in good yields. 

If desired, the remaining unsaturated bond in the Boc protected 2- 
anoinoethyl-l,2,3,6-tetrahydropyridine can be hydrogenated with hydrogen/PtO* 

maintained at about 35 psi. 
1 5 The Boc protecting group of the saturated or unsaturated compound can then 

be removed by conventional methods (e.g., HCl/methanol). 

The processes set forth in General Procedure N below are illustrated in the 

following reaction scheme: 



* 



■ 
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R = H, Me 



BOC2O 




Hz 



PtO, 

acetic acid 




BocN 
R 



HN 
1 

R 



2-fluoro pyridine 

CH3CN 

DIEA 

100C 




HCI (g) 
MeOH 




GENERAL PROCEDURE N 

5 General Procedure for Preparing N-(pyrid-2-yl)piperidine Compounds 
[Exemplified by the Preparation of 2-[l-(pyrid-2-yl)piperidin-4-yl] ethylamine] 

Step A : Synthesis of N-r-butoxycarbonyl 2-(pyrid-2-yl) ethylamine 

10 4-Aminoethylpyridine (5.0 g, 40 mmol) and di-r-butyl dicarbonate (8.9 g, 40 

mmol) are dissolved in CH2CI2 (50 mL) and the resulting solution is stirred at rt for 
overnight. Solvent is removed under reduced pressure to afford N-r-butoxycarbonyl 
2-(pyrid-2-yl) ethylamine as a reddish liquid (9.1 g, 100%). 

15 Step B: Synthesis of N-r-butoxycarbonyl 2-(piperidin-2-yl) ethylamine 

The product from step A is mixed with PtCh (640 mg) in HOAc (30 mL) and 
hydrogenation is carried out at 58 psi on a Parr apparatus overnight. Catalyst is 
removed and solvent is evaporated under reduced pressure to give N-r- 
20 butoxycarbonyl 2-(piperidin-2-yl) emylamine as a black liquid. 
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Step C: Synthesis of N-f-butoxycarbonyl 2-[l-(pyrid-2-yl)piperidin-4- 

yl]ethylamine 

To a solution of N-f-butoxycarbonyl 2-(piperidin-2-yl) ethylamine (8.1 g) 
5 and DEEA (14. 1 mL) in CKbCN (29 mL) is added 2-fluoropyridine (3.5 mL) and the 
resulting mixture is heated in a sealed-tube at 100 °C for three days. Solvent is 
removed and the crude product is purified via column chromatography (20% 
EtOAc/hexane) to afford 3.9 g of N-r-butoxycarbonyl 2-[l-(pyrid-2-yl)piperidin-4- 
yl]ethylamine. l H NMR (CDCb) = 8.16 (dd, 7=1.8, 5.0 Hz, 1H), 7.44-7.38 (m, 
10 1H), 6.61 (d, 7=8.7 Hz, 1H), 6.53 (dd, 7=5.0, 7.2, 1H), 4.58 (bs, 1H), 4.23 (d, 
7=12.6 Hz, 2H), 3.15 (q, 7=6.6 Hz, 2H), 2.76 (dt, 7=2.7, 12.6 Hz, 2H), 1.75 (d, 
7= 12.6 Hz, 2H), 1.55-1.35 (m, 11H), 1.28-1.15 (m, 3H); 
MS: m/z (EI + ) 306 (M + +H); 

HPLC (CH 3 CN-H 2 O-0.1%TFA) (short column) Rt=2.27 min. 

15 

Step D: Synthesis of 2-[l-(pyrid-2-yl)piperidin-4-yl]ethylamme 

To a solution of N-r-butoxycarbonyl 2-[l-(pyrid-2-yl)piperidin-4- 
yl]emylamine (3.9 g) in EtOAc (15 mL) was bubbled HC1 (g) for 15 min. The 
20 suspension was then stirred under positive pressure (N2) for 30 min. Solvent was 
removed under vacuum to afford the 2-[l-(pyrid-2-yl)piperidm-4-yl]emylamine 
(pure) as the hydrochloride salt (white solid) (3.4 g, 98%). 

The processes set forth in General Procedure O below are illustrated in the 
25 following reaction scheme: 
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10 



20 



GENERAL PROCEDURE O 

General Procedure for the Preparation of Carbamoyloxy 
Substituted Phenylethyl Amine Compounds 
[Exemplified by the Preparation of 2-[4-(N',N'-dimethylaminocarbonyloxy)phenyl] 

ethylamine] 

Step A: Synthesis of N-r-butoxycarbonyl 2-(4-hydroxyphenyl) 

ethylamine 



The amine group of 2-(4-hydroxyphenyl) ethylamine can be protected with a 
15 Boc protecting group in the manner described above to provide for N-r- 
butoxycarbonyl 2-(4-hydroxyphenyl) ethylamine. 



Step B : Synthesis of N-r-butoxycarbonyl 2-[4-(N' ,N'- 

dimemylaminocarbonyloxy)phenyi] ethylamine 



N-r-butoxycarbonyl 2-(4-hydroxyphenyl) emylamine (2.53 g, 10.7 mmol), 
EfcN (2.96 mL, 2 eq.), a catalytic amount of DMAP (131 mg) and 
dimethylcarbamyl chloride (2.0 mL, 2 eq) are mixed in CH2CI2 at 0 °C. The 
resulting mixture is stirred overnight. EtOAc is added to dilute the reaction mixture 
25 and then is washed with IN HC1, sat.NaaCOs and brine. Solvent is removed under 
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reduced pressure to give pure r-butoxycarbonyl 2-[4-(N' ,N'- 
dimethylaminocarbonyloxy)phenyl] ethylamine as a colorless solid. 

Step C: Synthesis of 2-[4-(N' ,N'-dimethylanunocarbonyl-oxy)phenyl] 

5 ethylamine 

The Boc protecting group on the f-Butoxycarbonyl 2-[4-(N',N'- 
dimethylaminocarbonyloxy)phenyl] ethylamine is removed in a manner described 
above to provide for the title compound as a white solid, and this compound is used 
10 "as is" in the next step. 



The processes set forth in General Procedure P below are illustrated in the 
following reaction scheme: 
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OH Phtallimide 
PPh 3 , DIAD 



THF 




hydrazine 
EtOH 




GENERAL PROCEDURE P 

5 

General Procedure for Converting 2-[4-(N,N-dimethylaminophenyl] 

ETHANOL TO 2- [4-(N',N' -DIMETHYL AMINOPHENYL] ETHYL AMINE 

Step ArSynthesis of 2-[2-(4-N,N-dimethylaminophenyl)-ethyl]-isoiiidole- 
10 1,3-dione 

2-[4-(N,N-dimethylaminophenyl] ethanol (2.05 g, 17.4 mmol), 
phthalimide (2.19 g, 14.9 mmol) and PPto (3.93 g, 14.9 mmol) (Aldrich) are 
mixed in 100 mL of THF maintained at 0 °C. The mixture is then treated with 
15 DIAD (2.68 mL) (Aldrich) which was added dropwise. After stirring overnight, 
the solvent is removed under reduced pressure to give a pale yellow solid. The 
solid is triturated with EtOAc three times. The combined EtOAc layers are treated 
with gaseous HC1 to precipitate the product, and the desired product is isolated 
through filtration. 

20 

Step B: Synthesis of 2-[4-(N%N'^imethylaminophenyl] ethylamine 

2-[2K4-N,N^imemylaminophenyl)-ethyl]-isoindole-l,3-dione (606 mg, 
1.84 mmol) and hydrazine hydrate (30%, 0.64 mL) in ethanol is heated at 65 °C 
25 for 5 h. The precipitate is removed via filtration. The filtrate is concentrated to 
give the title compound as a white solid. This product is used in the next step 
without further purification. 
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The processes set forth in General Procedure Q below are illustrated in the 
following reaction scheme: 




Ar = 



R = H 



ArBr, CH 3 CN 
DIEA, 100C 



R = H 




Boc 



HCI (g) 
EtOAc 




.Ar 



10 



15 



20 



GENERAL PROCEDURE Q 

General Procedure for Preparing 2-[(1-Pyrimidin-2-yl)piperidin-4-yl]- 

ethylamine 



Step A: 



Synthesis of N-r-butoxycarbonyl 2-[l-(pyrimidin-2-yl)piperidin- 
4-yl]-ethylamine 



25 



N-r-butoxycarbonyl 2-(piperidin-4-yl)-ethylamine (as described above), 
DIEA (0.75 mL) and 2-bromopyrimidine (204 mg) (Aldrich) in acetonitrile (5 
mL) are heated under reflux overnight. The solvent is removed under reduced 
pressure and the black liquid is subjected to a column chromatography, eluted 
with 1:1 EtOAc/hexanes, to give pure N-f-butoxy-carbonyloxy 2-[l-(pyrimidin-2- 
yl)piperidin-4-yl]-ethylamine as a pale yellow oil. 'H NMR (CDCb) = 8.21 (d, 
7=5.1 Hz, 2H), 6.36 (t, 7=5.1Hz, 1H), 4.64 (d, 7=13.8 Hz, 2H), 3.14-3.07 (m, 
2H), 2.76 (dt, 7=2.7, 13.2 Hz, 1H), 1.69 (d, 7=13.8 Hz, 1H), 1.57-1.30 (m, 

11H), 1.20-1.03 (m, 3H); 

MS: m/z (EI + ) 307 (M + +H); 

HPLC (CH3CN-HiO-0.1%TFA) (short column) Ri=2.63 min. 
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Step B: Synthesis of 2-[(l-pyrimidm-2-yl)piperidm-4-yl]-emylamine 

The Boc protecting group on N-r-butoxy-carbonyl 2-[l-(pyrimidin-2- 
yl)piperidin-4-yl]-ethylamine is removed as described above to afford the title 
compound. 

The processes set forth in General Procedure R below are illustrated in the 
following reaction scheme: 



Boc 4-chloro pyridine HO BocN uq i„\ HN 

EtOH.Et3N & MeOH A 

reflux 



10 



GENERAL PROCEDURE R 

General Procedure for Preparing N-(Pyrid-4-yl)piperidine Compounds 

15 

Step A: Synthesis of N-r-butoxycarbonyl 2-[l-(pyrid-4-yl)piperidin- 

4-yl]-ethylamine 

N-r-butoxycarbonyl 2-(piperidin-4-yl)-ethylamine (prepared as above) 
20 (14.4 g, 50 mmol), 4-chloropyridine HC1 (1.0 eq. , 8.0 g), TEA (2.2 eq.) are 

mixed in ethanol, and maintained under reflux overnight. The desired compound, 
N-r-butoxycarbonyl 2-[l-(pyrid-4-yl)piperidin-4-yl]-ethylamine, is isolated by 
column chromatography, (silica gel) eluted with EtOAc and carried to the next 
step. 

25 

Step B: Synthesis of 2-[l-(pyrid^-yl)piperidm^-yl]-emylamine 

The Boc protecting group on N-r-butoxycarbonyl 2-[l-(pyrid-4- 

yl)piperidm-4-yl]-emylamine is then removed using procedures described above to 

provide the title compound. 
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15 



The process set forth in General Procedure S below is illustrated in the 
following reaction scheme: 




+ RC(0)Q 




GENERAL PROCEDURE S 
To a solution of the starting aniline (100 mg; 0. 19 mmol) in dry pyridine 
(5 mL), is added acetic anhydride (20 fih). The mixture is stirred at rt overnight. 
10 Water (3 mL) is added to the mixture and the product was precipitated from the 
solution. 

The following Examples illustrate the synthesis of certain intermediates 
and compounds of Formula I of this invention. 



The compounds shown in Table I (compounds 1-21) and related 
compounds are made using the procedures described in the following examples 



EXAMPLE 1 

20 Preparation of 3r2'4(4"-chloro-2" .5 "-dimethvlbenzen eVN'-methvlsulfonamido) 

phenvll-N-n "-R-1 "'-^"-Dvrrolidinvlcarbonvn^-r^-p vridvDeth-l- 

vflpropionamide (1) 

Step a) Preparation of 3-(2-amino phenyl) sodium propionate: 
25 A suspension of 2-nitrocinnamic acid, (10 g, 0.05 mol, 1 eq), a catalytic 

amount of 10%Pd7C, NaOH (2.07 g, 0.05 mol, 1 eq), and HaO (250 ml), were 
shaken on a Parr apparatus at 40 PSI for 3 hours, at room temperature. The 
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reaction mixture was filtered through celite and evaporated under vacuum to give 
the title compound. 

*H NMR (DMSO-de) 6 6.84 (m, 2H), 6.53 (d, 1H), 6.43 (t, 1H), 5.04 (s, 
2H)2.60(t, 2H), 2.17 (t,2H). 

5 

Step b) Preparation of 3-[2-(4-CWoro-2,5^iimethyl-benzenesulfon-amido)- 
phenyl]-propionic acid:To a solution of sodium 3-(2-amino-phenyl)-propionate 
(2g, 10.64 mmol, 1 eq), in IN NaOH (10.64 ml, 10.64 mmol, 1 eq) and H2O (10 
ml) at 0 °C was added dropwise 4-Chloro-2,5-dimethyl-benzenesulfonyl chloride 

10 (2,54 g, 10.64 mmol, 1 eq) in THF (15 ml). The mixture was stirred at this 
temperature for 1 hour. The organic layer was evaporated under vacuum. The 
aqueous mixture was acidified with IN HC1 and extracted with EtOAc (2 x 40 
ml). The organic layers were dried over Na> SO4 and the solvent removed under 
vacuum to give the tide compound. 

15 HPLC (CH3CN-H2O-0. 1 %TFA) (short column): R«=4.38 min. 

Step c) Preparation of 3-methyl-[N-methyl -2-(4-Chloro-2,5-dimethyl- 

benzenesulfonamido)-phenyl]-propionate: 

ci 




To a solution of 3-[2-(4^Moro-2,5-dimethylbenzenesulfonamido)-phenyl]- 
propionic acid (2.56 g crude, 6.97 mmol, 1 eq) in CH2CI2: MeOH (3:1) was 
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added dropwise trimethylsilyl diazomethane, 2.0 M solution in hexanes, (17.4 ml, 
5 eq) at room temperature. The mixture was stirred overnight and quenched with 
acetic acid. The solvent was removed under vacuum and the crude material 
purified by column chromatography over silica gel with EtOAc:Hexanes (5:95) as 

5 eluent to give the title compound 

HPLC (CHbCN-H2O-0.1%TFA) (short column): R=5.65 min. 

Step d) Preparation of 3-[N-methyl-2-(4-chloro-2,5-dimethyl- 
benzenesulfonamido)-phenyl]-propionicacid: 
10 3-methyl-[N-methyl -2K4-cmoro-2,5^miemylbenzenesulfonylaniino)- 

phenyl]-propionate was hydrolyzed using LiOH (1.0 eq) in MeOttHiO (1:1), at 
room temperature for 5 hours. The reaction mixture was condensed under vacuum 
and the remaining aqueous mixture cooled down via ice bath and acidified with 
IN HC1, to pH 1. The resultant precipitate was isolated via filtration to give the 

1 5 title compound as a white solid. 

>H NMR (DMSO-de) 5 12.15 (s, 1H), 7.69 (s, 1H), 7.49 (s, 1H), 7.35 (d, 
1H), 7.28 (t, 1H), 7.11 (t, 1H), 6.67 (d, 1H), 3.08 (m, 4H), 2.74 (m, 1H), 2.34 
(s, 3H), 2.08 (s, 3H). 

20 Step e) Preparation of 3[2'-{(4"-chloro-2" ,5"-dimethylbenzene)-N'- 

memylsulfonanudo)-phenyl]-N-[l"'-R-l"'KN"-pyrrohdinylcarbonyl)-2-(4- 

py ridy l)eth- 1 -yljpropionamide 
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CI 




3-[N-methyl-2-(4-Chloro-2,5^imethyl-benzeriesulfonainido)-phenyl]- 
5 propionic acid (1.0 eq) and l-(R)-[l-amino-l-(pyiTolidin-l--ylcarbonyl)-2-(4- 

pyridyl)] ethane (1.0 eq) were stirred at room temperature in CEbCN. To this was 
added, EbN (3.0 eq), and after a few minutes HATU (1.0 eq). The reaction 
mixture was stirred overnight. EtOAc was added. The organic layer was washed 
with a saturated solution of NaHCOa and brine, dried over MgSCM. Upon 
10 filtration, and evaporation of the solvent under reduced pressure, the crude 

material was purified by column chromatography (silica gel) with EtOAc, to give 
the title material. 

HPLC (CH3CN-H2O-0.1%TFA) (short column): R=3.34 min. 



15 EXAMPLE 2 

Pr eparation of 3f2'-f (4 "-chloro-2" ,5 ,> -dimethvlbenzene)-N , -methvlsulfonamidoV 
phenvll-N-r2-(N"-meth ylpiperidine-4-vneth-l-vnproDionamider2) 

The title compound was prepared using the procedures outlined in 
20 Example 1, substituting 2-(N(methyl)piperidin-4-yl)ethyl amine in Step e), as a 
TFA salt. The desired material was purified by reverse phase HPLC and isolated 
as a TFA salt. 

HPLC (CH3CN/water-0.1%TFA) (short column): Rt=3.31 min. 
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EXAMPLE 3 

Preparation of 3r2'-((4"-chloro-2" .5"-dimethvlbenzene)-N'-methvlsulfonamido)- 
phenvl1-N-ri-R-l-(N''-Diperidinvlcarbonvl1eth-l- Y^1r rn P' nnarnjHft (3) 

5 Step a) Preparation of 2-R-arnino l-(R)-[l-anuno-l-(pyrrolidin-l- 

ylcarbonyl)]ethane: 

2-R-te/t43utoxycarbonylammopropionic acid was reacted with piperidine 

(1.0 eq) using EDCI (1.0 eq), HOBT (1.0 eq),EtoN (3.0 eq), at ice bath 
temperature in CH2CI2 . The organic layer was washed with brine, NaHCCh 
10 saturated and IN HC1. The organic layer was dried over MgS04. Upon 
evaporation of the solvent under reduced pressure, the desired material was 
isolated as a foam. The Boc-amine was deprotected using HC1 in EtOAc, for 2 
hours at room temperature. The HC1 salt was obtained in quantitative yields. 

15 Step b) Preparation of 3[2'-{(4"-chloro-2",5"-dimethylbenzene)-N'- 

methy lsulf onamido)-pheny 1] -N-[ 1 -R- 1 -(N " -piperidiny lcarbonyl] eth- 1 - 

y l]]propionamide : 

The title compound was prepared using the procedures outlined in 

Example 1, Step e), substituting the above amine prepared in Step a) above as an 
20 HC1 salt. The desired material was then purified by column chromatography over 

silica gel with EtO Ac : Hexanes : NEUOH (50:50:1) as eluent to give the title 

material. 

HPLC (CH 3 CN-H2O-0.1%TFA) (short column): Rt=4.88min. 



25 EXAMPLE 4 

Preparation of 3r2'-{(4"-chloro-2" .5"-dimemvlbenzeneVN'-memv lsulfonaimdo)- 
phenvll -N-r 1-S- 1 -(N " -piperidinvlcarbonvn eth- 1 -vinpropi onamide (4) 

The title compound was prepared using the procedures outlined in 
30 Example 3, substituting 2-R-tert-butoxyc^bonylamino-propionic acid with 2-S- 
tert-butoxy-cajbonylaminopropionic acid in Step a). 
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The crude material was then purified by column chromatography over 
silica gel with EtOAc:Hexanes rNIkOH (50:50:1) as eluent to give the title 
material. 

HPLC (CH3CN-H2O-0.1%TFA) (short column): Rt=4.87 min. 

5 

EXAMPLE 5 

Pre paration of 3r2'-{(4"-chloro-2" ^"-dimethvlbenzeneVN'-methvlsulfona mido)- 
phen v11-N-r24N"-(4-memvlpvrid-2-vinpiper idm^-vllem-l-vl1propionamide (5) 

10 The title compound was prepared using the procedure outlined in Example 

1, substituting with 2-(NK4-memylpyrid-2-yl)piperidm^yl)emylamine in step e) 
as a TFA salt. The crude material was then purified by preparatory 
chromatography over silica gel with 8%MeOH/CH2Ch + NH4OH as eluent to 

give the title material. 
15 HPLC (CH3CN-H2O-0. 1 %TFA) (short column): R=3.72 min. 



EXAMPLE 6 

Pre paration of 3r2 , -{r4''-cMoro-2 w ^"^imemvlb enzeneVN'-memvlsulfonamido)! 
phenvn-N-ri-R-l-nSf''-PvrrolidinvlcarboP vn-2-(4-pvridvlphen-4-yl)eth-l- 

20 yllpropionamide (6) 

The titie compound was prepared using the procedure outlined in Example 
1, substituting with l-[R-l-pyirolidm-l-ylcarbonyl-l-ammo-2-(4-pyridyl)phenyl] 
ethane as an HC1 salt in step e). The crude material was then purified by reverse 
25 phase HPLC (acetonitrile/water -0.1% TFA) and isolated as a TFA salt to afford 

the title material. 

HPLC (CH3CN-H2O-0. 1 %TFA) (short column): Ri=3.50 min. 



EXAMPLE 7 

30 Preparation of 3r2'-l(4"-chloro-2" ^"-dimethvlbenzene VN ' -methyl sulfonamido)- 

phenvll-N-r(2-N"-piperidinvneth-l-vnpm pionamide (7) 
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The title compound was prepared using the procedure outlined in Example 
1 , using 2-piperidm-l-yl^mylamine. The crude material was then purified by 
reverse phase HPLC (acetonitrile/water -0. 1 % TFA) and isolated as a TFA salt to 
afford the title material. 

5 HPLC (CH3CN-H2O-0. 1 %TFA) (short column): Rt=3.46 min. 

EXAMPLE 8 

Preparation of 3 r2 , -((4"^moro-2".5"^imethvlbenzene')-N'-methvlsulfonamido')- 

phenvn-N-r(2-pvrid-4-vneth-l-vnpropionamide (8) 

10 

The title compound was prepared using the procedure outlined in Example 
1 , and 2-ethyl amino pyridine. The crude material was then purified by reverse 
phase HPLC (acetonitrile/water -0. 1 % TFA) and isolated as a TFA salt to afford 
the title material. 

1 5 HPLC (CH3CN-H2O-0. 1 %TFA) (short column): R«= 3 .27 min. 



EXAMPLE 9 

Preparation of 3f2'-f (4"-chlor o-2" .S^-dimethvlbenzeneVN'-methvlsulfonamido)- 
20 phenvl1-N-r(2-m' , -((2-pvridvl)piperidin-4-vneth-l-vllpropionamide (9) 

The title compound was prepared using the procedure outlined in Example 1 , 
substituting 2-[l-(pyrid-2-yl)piperidm^yl]emylamine, as a TFA salt in Step e). 
The crude material was then purified by reverse phase HPLC (acetonitrile/water - 
25 0. 1 % TFA) and isolated as a TFA salt to afford the title material. 

HPLC (CH3CN-H2O-0. 1 %TFA) (short column): Rt=3.64 min. 

EXAMPLE 10 

Preparation of 3 f 2'-((4 "-cMoro^" .5 "-dimethvlbenzene)-N , -methvlsi i1fonamif1r t )- 
30 phenvll-N-r( 2-(N"-emvlpiperidin-4-vneth-l-vl1propionamide (10) 

Step a) Preparation of 2-(N-ethyl piperidin-4-yl) ethylamine: • 
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The title compound was prepared from 2-aminoethyl pyridine and ethyl 
iodide using General Procedures L and M. The desired material was isolated as a 
TFA salt. 

5 Step b) Preparation of 3[2'-{(4"-chloro-2" ,5"-<limethylbenzene)-N'- 

metiiylsulfonainido)-phenyl]-N-[-[(2-(N ,, -ethylpiperidiii-4-yl)eth-l- 
yl]propionamide: 

The title compound was prepared using the procedure outlined in Example 
1, and the amine prepared in Steb a) above. The crude material was then purified 
10 by reverse phase HPLC (acetonitrile/water -0. 1 % TFA) and isolated as a TFA salt 
to afford the title material. 

HPLC (CH3CN-H2O-0. 1 %TFA) (short column): Rx=3.36 min. 



15 



EXAMPLE 11 

Preparation of 3f2'-( (4"-chloro-2" .S^-dimethvlbenzene^-N'-methvlsulfonamidoV 
20 phenvn-N-ri-S-l-methvl-2-(N"-piperidinvl)eth-l-vllpropionamide (11) 



Boc HN 

Step a) Preparation of 2-S-[(?err-butoxycarbonyl)amino]-l-piperin-l-yl- 
propane 

To a suspension of NaBHi (71 mg, 1.87 mmol, 2.4 eq) in THF (0.2 M) at 
0 °C was added dropwise (l-S-Methyl-2-oxo-2-piperidin-l-yl-ethyl)-carbamic acid 
terr-butyl ester (200 mg, 0.78 mmol, 1 eq) in THF (0.2 M). The mixture stirred 
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at 0 °C for 20 minutes at which point a solution of iodine (198 mg, 0.78 mmol, 1 
eq) in THF (0.2 M) was added dropwise and the mixture stirred from 0 °C to 
room temperature overnight. The mixture was cooled via ice bath, quenched 
dropwise with MeOH and the solvent was removed under vacuum. The residue 
5 was dissolved in 20% NaOH and extracted with CH2CI2 (2 x 20ml) and 

CHCb:IPA (90:10, 1 x 20 ml). The organic layers were combined and dried over 
NazSOand the solvent removed under vacuum to give the desired material which 
was used in the next step without purification. 

10 Step b) Preparation of 2-S-amino-l-piperin-l-yl-propane 

The -boc compound in Step a) was dissolved in dichloromethane and the 
Boc group was removed with an excess TFA. The reaction mixture was stirred at 
room temperature for a few hours. The solvent was evaporated under reduced 
pressure, and the desired material was isolated as a di-TFA salt. 

15 

Step c) Preparation of 3[2'-{(4 ,, -chloro-2",5"-dimethylbenzene)-N'- 
methylsulfonamido)-phenyl]-N-[l-S-l-methyl -2-{N"- piper idinyl)eth-l- 
yl]propionamide : 

The title compound was prepared using the procedure outlined in Example 
20 1, using the above amine, as a TFA salt, in Step e). The crude material was then 
purified by reverse phase HPLC (acetonitrile/water -0.1% TFA) and isolated as a 
TFA salt to afford the tide material. 

HPLC (CH 3 CN-H2O-0.1%TFA) (short column): R=3.61 min 



25 EXAMPLE 12 

Pre paration of 3r2'-((4"-chloro-2" .5" -dimethvlbenze-ne)-N'-methylsulfonamido)- 
phenvn-N-r-2-(N"-fpvrid-4-vnp i peridin-4-vl^ th-1-vnpropionamide(12) 

The tide compound was prepared using the procedure outiined in Example 
30 1 , using 2-[l-(pyrid^yl)piperidm-4-yl]emylamine, as a TFA salt, in Step e). The 
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crude material was then purified by column chromatography over silica gel with 
1-3% MeOH/CHiCh +NH 4 OH as eluent to afford the title material. 
HPLC (CHsCN-HaO-O.l^TFA) (short column): R.=3.56 min. 

5 EXAMPLE 13 

Preparation of 3 \2'- 1 (4 " -chloro-2 '.5' -dimethvlbenzene)-N , -methvlsulfonamido) - 
phenvll-N-ri-R- l-methvl-2-(N "-piperidinvDeth- l-vllpropionamide (13) 

The title material was prepared in the same manner as Example 1 1 , 
starting with (l-R-Methyl-2-oxo-2-piperidin-l-yl-ethyl)-carbamic acid terr-butyl 
ester. The crude material was then purified by reverse phase HPLC 
(acetonitrile/water -0.1% TFA) and isolated as a TFA salt to afford the title 
compound. 

HPLC (CH3CN-H2O-0. 1 %TFA) (short column): Rt=3.59 min. 

EXAMPLE 14 

Preparation of 3 r2'-((4 " -chloro-2 " . 5 " -dimethvlbenzene)-N , -methvlsulfonamido)- 
phenvl1-N-r2-(N''-(3-methvlpvrid-2-vl)piperidin-4-vl)eth-l-vl1propionamide (14) 

20 The title material was prepared using the procedure outlined in Example 1 , 

substituting 2-[l-(3-memylpyrid-2-yl)piperidm-4-yl]emylamine in Step e) as a 
TFA salt. The crude material was then purified by column chromatography over 
silica gel with 1 %MeOH/CH2Ch + NH4OH as eluent to give the title material. 
HPLC (CH3CN-H2O-0. 1 %TFA) (short column): Rt=3.70min. 

25 

EXAMPLE 15 

Preparation of 3^2 , -{(4"-chlo^o-2 , • .5"-dimethvlbenzene)-N , -methvlsulfon-amido)- 
phenvll-N-ri-S-l-methvl-2-(4-methvlpiperazin-l-vl)eth-l-vl1 

propionamide (15) 

30 

Step a) Preparation of l-oxo-2-S-[(terr-butoxycarbonyl)amino]-l-(4-methyl- 
piperazin-l-yl)propane: 



10 



15 



-105- 



WO 2004/056319 



PCT/US2003/040745 



2-S-te7?-Butoxycarbonylamino-propionic acid was reacted with N-methyl 
piperazine (1.0 eq) using EDCI (1.0 eq), HOBT (1.0 eq),EbN (3.0 eq), at ice bath 
temperature in CH2CI2 . The organic layer was washed with brine, NaHCCh 
saturated. The organic layer was dried over MgS04. Upon evaporation of the 
5 solvent under reduced pressure, the desired material was isolated as a foam. 

Step b) Preparation of 2-S-[(re/t-butoxycarbonyl)amino]-l-(4-methyl- 

piperazin- 1 -y l)propane : 

To a suspension of NaBH 4 (71 mg, 1.87 mmol, 2.4 eq) in THF (0.2 M) at 

10 0 °C was added dropwise (l-S-Methyl-2-oxo-2-(4-methyl piperazine)- 1-yl-ethyl)- 
carbamic acid rert-butyl ester (200 mg, 0.78 mmol, 1 eq) in THF (0.2 M). The 
mixture stirred at 0 °C for 20 minutes at which point a solution of iodine (198 mg, 
0.78 mmol, 1 eq) in THF (0.2 M) was added dropwise and the mixture stirred 
from 0 °C to room temperature overnight. The mixture was cooled via ice bath, 

15 quenched dropwise with MeOH and the solvent was removed under vacuum. The 
residue was dissolved in 20% NaOH and extracted with CH2Ck(2 x 20 ml) and 
CHCb:IPA (90:10, 1 x 20 ml). The organic layers were combined and dried over 
Naz SO4 and the solvent removed under vacuum to give the desired material which 
was used in the next step without purification. 

20 

Step c) Preparation of l-S-memyl-2-(4-memyl-piperazin-l-yl)-ethylamine: 
The Boc amine from Step b) was deprotected using TFA in CH2CI2, at 

room temperature for 2 hours. The solvent was evaporated under reduced 

pressure to give the title amine as a di-TFA salt. 

25 

Step d) Preparation of 3[2'-{(4"-chloro-2",5 , '-dimethylbenzene)-N'- 
memylsulfonamido)-phenyl]-N-[l-S-l-memyl-2-(4-memylpiperazin-l-yl)eth-l- 

y l]propionamide : 
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The title material was prepared using the procedure outlined in Example 1, 
substituting l-S-memyl-2-(4-me%l-pi P erazm-l-yl)^mylamine in Step e) as a 
TFA salt. The crude material was then purified by reverse phase HPLC 
(acetonitrile/water -0. 1 % TFA) to give the title material. 
5 HPLC (CH3CN-H2O-0. 1 %TFA) (short column): R,=2.98 min 

EXAMPLE 16 

Preparation of 3^2'4(4"^hlo^o-2^ 5"Kiimethvlbenzene)-N'-methv l S ulfon-an^idoV 
phenvll-N-n-R- l-methvl-2-(4-methvlp i perazin-l-vneth- 1 -yl ] 
10 propionamide (16) 

The title material was prepared using the procedure outlined in Example 
15, substituting with 2-R-tert-butoxy carbonylamino propionic acid. The crude 
material was then purified by reverse phase HPLC (acetonitrile/water -0. 1 % TFA) 
15 and isolated as a TFA salt to afford the desired material. 

HPLC (CH 3 CN-H 2 O-0.1%TFA) (short column): R=3.00min. 

EXAMPLE 17 

Preparation of 3^2'-f(4^^-c^o^o-2^5" ^mlemvlben7. e ne )-N / -memvl S lllf^n fl miH^)- 
20 pheny ll - N -rmethyl-N-2-(N " -methvlpip eridi n-4-vl)eth- 1 -vllpropionamide (1 7\ 

The title material was prepared using the procedure outlined in Example 1, 
substituting N-methyl-2-(N(methyl)piperidin-4-yl)ethyl amine in Step e) as a TFA 
salt. The crude material was purified by reverse phase HPLC (acetonitrile/water- 
25 0.1 %TFA) to give the desired material 

MS(ES) m/e 522 (M+H). 



30 
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EXAMPLE 18 

Pre paration of 3n'-U2\ 3"-dichlorobenze ne )-N , -meth vlsuIfonamido)-phenvn-N- 
rmethvl-N-2^''-methvlpiperidin^-vneth-l-vl 1propionarnide (18) 

5 The title material was prepared using the procedure outlined in Example 1, 

substituting 2,3-dichlorobenzene sulfonyl chloride in Step b), and N-methyl-2- 
(N(methyl)piperidin-4-yl)ethyl amine in Step e) as a TFA salt. The crude material 
was purified by reverse phase HPLC (acetonitrile/water-0.1%TFA) to give the 

desired material. 
10 MS (ES) m/e 527 (M+H). 

EXAMPLE 19 

Pre paration of 3r2'-{(4''-cMoro-2".5"-dimethvlbenzene)-N , -methvlsulfonamido>- 
phenvn-N-r^a-^.SVmethoxvcarbonvl^benzvllpro pionamide (19) 

15 . 

The title material was prepared using the procedure outlined m Example 1 , 

substituting a-(R,S)-methoxycarbonyl benzylamino in Step e) as an HC1 salt. The 
crude material was purified by reverse phase HPLC (acetonitrile/water-0.1%TFA) 
to give the desired material. 
20 MS (ES) m/e 530 (M +H) 



EXAMPLE 20 

Pre paration of 3r2'-{(2". 3"-dichlorobenzene)-N , -methvlsu lfonamido)-phenvll-N- 

r(a-(R.S)-methoxvcarbonvl)benzvnpr opionamide (20) 

25 

The title material was prepared using the procedure outlined in Example 1 , 
substituting 2,3-dichlorobenzene sulfonyl chloride in Step b) and a-(R,S)- 
methoxycarbonyl benzylamino in Step e) as an HC1 salt. The crude material was 
purified by reverse phase HPLC (acetonitrile/water-0.1%TFA) to give the desired 

30 material. 

MS (ES) m/e 536 (M+H) 
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EXAMPLE 21 

Preparation of 3r2^(4"-chloro^5"-dimethvlte^ 

pheDvn-N-r2~m y, ^thvlpiperidin^^vl)eth-l>vl1propionamide ( 21 ) 

5 Step a) Preparation of 2-{4-chloro-2,5-dimethylbenzene N- 

ethylsulfonamido}phenyl propionic acid: 

2-{4-chloro-2,5-dimethylbenzene N-ethylsulfonamido}phenyl propynoic 
acid was hydrogenated under reduced pressure, in EtOH, at 35 psi, for 6 hours. 
The crude mixture was filtered over celite. Upon evaporation of the solvent, the 
10 desired material was isolated as a foam. 



Step b) Preparation of 3[2'-{(4 ,, -chloro-2 w ,5 ,, -dimethylbenzene)-N'-ethyl- 
sulfonamido)-phenyl]-N-[2-(N " -ethylpiperidin-4-yl)eth- 1 -yl]propionamide: 

The procedure outlined in Example 1 Step e) was used substituting with Z 
15 {4-chloro-2,5-dimethylbenzene N-ethylsulfonamido}phenyl propionic acid and 2- 
(N-ethyl piperidin-4-yl) ethylamine. The title material was purified by reverse 
phase HPLC (acetonitrile-water/0.1%TFA), and isolated as a TFA salt. 
MS (ES) m/e 534 (M+H). 



20 EXAMPLES 22-42 

Examples 22-42, which correspond to compounds 22-42 illustrated in 
Table II above, are synthesized using appropriate starting materials and methods 
described herein, including those discussed in Scheme 1 above. 



25 EXAMPLES 43-62 

Examples 43-62, which correspond to compounds 43-62 illustrated in 
Table III above, are synthesized using appropriate starting materials and methods 
described herein, including those discussed in Scheme 1 above and Example 63 
below. 

30 
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EXAMPLE 63 

Preparation of 3r2^(4"-cMoro^5"-dimethvlbenzere 

phenyl! -N-f2-(N " -ethvlpiperidin-4-vneth- 1 -yllproDargylamide (63) 

5 Step a) Preparation of 2-iodo-N-(4-chloro-2 9 5-dimethy lbenzene) 

sulfonamido phenyl: 

4-cMoro-2,5-dimethylbenzene sulfonyl chloride was reacted with 2-iodo 

phenylamine in pyridine at 0 °C. The reaction was wanned up to room 

temperature, and stirred for 12 hours. Ethyl acetate was added, and the organic 

10 layer was washed several times with IN HC1, and brine. The organic layer was 

dried over MgSOi. Upon filtration and evaporation of the solvent under reduced 

pressure, the title material was isolated in good yield. 

Step b) Preparation of 2-iodo- {(4-chloro-2, 5-dimethylbenzene)-N- 

1 5 ethylsulfonamido}pheny 1 : 

2-iodo-N-(4-chloro-2,5-dimethylbenzene)sulfonamido phenyl was reacted 

with ethyl iodide in refluxing acetone, and K2CO3. The reaction mixture was 
refluxed for 10 hours. The solvent was evaporated under reduced pressure. 
EtOAc was added, and the organic layer washed with brine, dried over MgSCU. 
20 Upon filtration and evaporation of the solvent under reduced pressure, an oil was 
isolated. 

Step c) Preparation of ethyl 2-{4-chloro-2,5-dimethylbenzene N- 
ethylsulfonamido}phenyl propynoate: 
25 The iodo analog from Step b) was reacted with ethyl propynoate in the 

presence of PdCb(PPh3)2 and Cul, in DMF at 110 °C, according to the procedure 
of Glase J. Med. Chem. 1996, 39, 3179-3187. The desired material was isolated 
as a foam. 
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10 



Step d) Preparation of 2-{4-chloro-2,5-dimethylbenzeiie N-etbyl- 
sulfonamido}phenyl propynoic acid: 

The ethyl ester from Step c) was hydrolyzed using LiOH (l.Oeq) in 
EtOHrHaO. The water layer was collected and evaporated under reduced 
pressure. The desired material was isolated as a lithium salt. 

Step e) Preparation of 3[2'-{(4"-chloro-2 M > 5"-dimethylbenzene)-N'-ethyl- 
sulfonaimdo)-phenyl]-N-[2-(N"^^ 

The procedure outlined in Example 1 Step e) was used substituting 2-{4- 
chloro-2,5-dimethylbenzene N-ethylsulfonamido}phenyl propynoic acid and 2-(N- 
ethyl piperidin-4-yl) ethylamine. The tide material was purified by reverse phase 
HPLC (acetonitrile-water/0.1%TFA). 

MS (ES) m/e 530 (M+H). 



15 



The compounds shown in Table IV (compounds 64 and 65) and related 
compounds are made using the procedures described in the following examples. 



20 



25 



Example 64 

Preparation of 342 > -(a^5"-<iimethvl-4'^-ch1 0 ^oben Z ene>-N-- methvl s ^lfoTl a fT,i f ^^U 
)henvn-N-ffa-(R ,S)-methoxvcarhnnv nhen7vnhutYramif1p (OA] 

Step a) Preparation of 4-(2-nitro)phenyl butyric acid: 
4-phenyl butyric acid was nitrated with HN03, at -30C, using the 
procedure described by Freedman in JACS, 71, 1949, 779. 

Step b) Preparation of 4-(2-amino)phenyl sodium butyrate: 
The title compound was obtained from 4-(2-nitro)phenyl butyric acid using 
the procedure described in Example 1, Step a). 
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Step c) Preparation of 4-(2-(2,3«dichloro-benzenesulfonamido)-phenyl) 
butyric acid: 

The title compound was obtained from 4-(2-amino)phenyl sodium butyrate 
5 using the procedure described in Example 1, Step b). 

Step d) Preparation of 4-methyl-[N-methyl-2-(2,3-dichlorobenzenesulfon- 

amido)pheny l)buty rate : 

The title compound was obtained from 4-(2-(2,3-dichloro-benzenesulfon- 

10 amido)phenyl)butyric acid using the procedure described in Example 1 , Step c). 

Step e) Preparation of 4-[N-methyl-2-(2,3-dichlorobenzenesulfon- 

amido)phenyl)butyric acid: 

The title compound was obtained from 4-methyl-[N-methyl-2-(2,3- 

1 5 dichloro-benzenesulfonamido)phenyl)butyrate using the procedure outlined in 
Example 1, Step d). 



Step f) Preparation of 3-[2'-{(2",5"-dimethyl-4"-chlorobenzene)-N'- 
methylsulfonamido}-phenyl]-N-[(a-methoxycarbonyl)benzyl]: 
20 The title material was obtained from 4-[N-methyl-2-(2,3-dichlorobenzene- 

sulfonamido)phenyl)butyric acid and a-(R,S)-methoxycarbonyl benzylamino, using 
the procedure described in Example 1, Step e). 

MS (ES) m/e 550 (M+H). 



25 



EXAMPLE 65 

Preparation of 3-r2'-((2" .3 "-dichlorobenzeneVN'-methvlsu lfonamidolphenvn-N- 

N-Ka-(R. SVmethoxvcarbonvnbenzvllbutvram ide (65) 



The procedure outlined in Example 23 was used to prepare the title 
30 compound, substituting 2,3-dichlorobenzene sulfonyl chloride with 4-chloro-2,5 
dimethylbenzene sulfonyl chloride. 
MS(ES) m/e 544 (M+H). 



-112- 



WO 2004/056319 



PCT/US2003/040745 



EXAMPLES 66-134 
Examples 66-134, which correspond to compounds 66-134 illustrated in 
Table I above, are synthesized using appropriate starting materials and methods 
5 described herein, including those discussed in Scheme 1 above. 

EXAMPLES 135-138 
Examples 135-138, which correspond to compounds 135-138 illustrated in 
Table H above, are synthesized using appropriate starting materials and methods 
10 described herein, including those discussed in Scheme 1 above. 



EXAMPLES 139 

Example 139, which correspond to compound 139 illustrated in Table IV 
above, is synthesized using appropriate starting materials and methods described 
15 herein, including those discussed in Scheme 1 above. 



Biological Example 

The potency and efficacy to inhibit the bradykinin Bl receptor was 
20 determined for the compounds of this invention in a cell-based fluorescent 

calcium-mobilization assay. The assay measures the ability of test compounds to 
inhibit Bl agonist-induced increase of intracellular free Ca +2 in a native human Bl 
receptor-expressing cell line. 

In this example, the following additional abbreviations have the meanings 
25 set forth below. Abbreviations heretofore defined are as defined previously. 
Undefined abbreviations have there art recognized meanings. 

BSA = bovine serum albumin 

DMSO = dimethylsulfoxide 

30 FBS = fetal bovine serum 



-113- 



WO 2004/056319 



PCT/US2003/040745 



MEM = minimum essential medium 

mM = millimolar 

ng = nanogram 

fig = micrograms 

= micromolar 



Specifically, calcium indicator-loaded cells are pre-incubated in the 
absence or presence of different concentrations of test compounds followed by 
stimulation with selective Bl agonist peptide while Ca-dependent fluorescence is 
10 monitored. 

IMR-90 human lung fibroblast cells (CCL 186, American Type Tissue 
Collection) are grown in MEM supplemented with 10% FBS as recommended by 
ATCC. Confluent cells are harvested by trypsinization and seeded into black 
wall/clear bottom 96-well plates (Costar #3904) at approximately 13,000 

15 cells/well. The following day, cells are treated with 0.35 ng/mL interleukin-lB 
in 10% FBS/MEM for 2 hours to up-regulate Bl receptors. Induced cells are 
loaded with fluorescent calcium indicator by incubation with 2.3 |jM Fluo-4/AM 
(Molecular Probes) at 37° C for 1.5 hrs in the presence of an anion transport 
inhibitor (2.5 mM probenecid in 1 % FBS/MEM). Extracellular dye is removed 

20 by washing with assay buffer (2.5 mM probenecid, 0.1% BSA, 20 mM HEPES in 
Hank's Balanced Salt Solution without bicarbonate or phenol red, pH 7.5) and cell 
plates are kept in dark until used. Test compounds are assayed at 7 concentrations 
in triplicate wells. Serial dilutions are made in half log-steps at 100-times final 
concentration in DMSO and then diluted in assay buffer. Compound addition 

25 plates contain 2.5-times final concentrations of test compounds or controls in 

2.5% DMSO/assay buffer. Agonist plates contain 5-times the final concentration 
of 2.5 nM (3 x ECso) Bl agonist peptide des-Arg 10 -kallidin (DAKD, Bachem) in 
assay buffer. Addition of test compounds to cell plate, incubation for 5 min at 
35 °C, followed by the addition of Bl agonist DAKD is carried out in the 

30 Fluor ometric Imaging Plate Reader (FLIPR, Molecular Devices) while 
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continuously monitoring Ca-dependent fluorescence. Peak height of 
DAKD-induced fluorescence is plotted as function of concentration of test 
compounds. ICso values are calculated by fitting a 4-parameter logistic function to 
the concentration-response data using non-linear regression 
5 (Xlfit, IDBS). 

Typical potencies observed for Bl receptor agonist peptides are 
ECso approximately 0.8 nM and approximately 100 nM for des-Arg 10 -kallidin and 
des-Arg 9 -bradykinin, respectively, while for Bl antagonist peptide des-Arg 10 , 
Leu 9 -kallidin ICso is approximately 1 nM. 

3 The compounds of this invention, including those of Formula I, exhibited 

ICso values of 0.1 to 10,000 nM in this assay. 

In view of the above, all of these compounds exhibit Bl antagonistic 
properties and, accordingly, are useful in treating disease conditions mediated at 
least in part by Bl. 
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